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SYSTEMATICSOF EURASIAN
ANDNORTHAFRICAN
DORONICUM(ASTERACEAE:
SENECIONEAE)'

Tin- -.-nil- Doionicum
I \*lera< r;ic: Si-iii-iiniK ill e<.mpii*e*

|
m i < 1 1 1 1 ia I herbs distributed in Kurope. Nor

Asia. A worldwide revision ol the genus recognizing 2(> specie* and I subspecies is presented. In llie pies

treatment no i nl i age m i i .gm/ed. Sewn name* .m- newh lectotypified herein: Arnica dor

Doronicum caucasicum M. Biek. Doronicum politic l.halierl. Doroiucurn scorpioides Lam.. Doromcuin s

The genus Dominium 1.. 1 Asteraeeae: Seneci- This genus belongs in the Senecioneac, one of

oneae) includes rhizomatous herbs with vellow or the largest and most complex tribe* in the Astera-

green-tinted radiate capitula. All phvllaries are eeae with 1 2T genera and around .'.200 specie*

similar, general l\ herbaceous ami arranged in Inn (Cassini, 1819; Bentham & Hooker. I»7:il>: Hoff-

or three rows. Cvpselac are cviindrie to obowile- mann. 1892: Nordenstam. 1977; Bremer. 1994). Its

c\ linen, nidi 10 :»mj liidnia rihs anil bear a pap- 20 species constitute a presmnablv ualural group

[)iis of wliite-linled mimileh scabrous capdlan (Bremer. 1994; involucre without shorter supple-

bristles. Tin- |>,i|)|ius ran be absent in ray flowers mi-nlaiA bracts, phvllaries herbaceous arranged in

of some heterocarpic species. two or three rows, and cspselac cviindrie to ob-
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rica lo Asii

rocky place 8

from sea level lo 5000 in of elevation.

Although there are several regional studies of the

genus (Turkey, Kdmondson, 1973, 1975, 1978; Ar-

menia. Avetisvan. I

( >i!0; Ihciiau peninsula. < ha-

con. 1987: Belgium. Duv igneaud. 1992). there is

only one previous worldwide revision of Doronicum

(Cavillier. 1907. 1911). Fifteen new speeies (l)iels.

1022: Widder. 1925: Sergievskaja. 1949; Widder

& Bechinger. 1950: Fdmondson. 1973. 1978: Cha-

con, 1987; Perez & I'enas. 1990; Perez et al.. 1994;

Chen. 1998) and six hybrids (Bornmuller & Koch.

1030; Widder. 1031, 1918; Stare. 1991) were sub-

sequently described. Two species inehided in Cav-

illier's monograph have since hern transferred to

other genera (i.e.. I), hool.cri C. B. Clarke e\ I look.

to :\<innoglollis (Kitamura. 1980). and D. thibctan-

um Cavill. lo Aster
(
Alvarez Fernandez & Nielo Fel-

iner. 2(KM))). Cavillier (1907. 1911) studied the

morphology of 1 1 1 . genu- in ureal detail. especially

the uidumenlum. !>ul Ins proposed infrageneric

classification is of rather limited value since these

groups are <>l ». uielv defined based mainly on non-

in any infragenerir framework is

rk. The objectives were

lorphological characters (quali-

possible so that (I) only

More than 50 qualitative and ipianlilaliv e mor-

phological cliaraclers were studied in ca. 4300

dried specimens from the following herbaria: H.

BC, BCF, BM, BR, BRNM. COI-WIITK. K. VI. C.

caz1. ch. c/l i. hvk. iran. .1 aca. jk. k. i.au,

it:, linn, i a. ma. macb, maf, mo, ny, ro. s,

SANT, UPS. W. WL . ZA. and the Sanehez-Pedraja

photographs and photocopies of specimens, or ad-

ditional information, were available: AY. B-W.

B0L0, BP. C. CI.. C-BOIS. C-DC. OK. ORM. I.I).

NAP P-HA. PI, A. I .KB. PAI, and SZB. A list of

e presented in \ppendiccs I and 2. respectiv el

Observations were made directly or with the a

in and cvpselae were studied by SKM. Quant

lative characters were recorded u-iug a Brown

Shape- Plus digital caliper (model 599-571-3). Me,

c. /........!< U(Tr made on herbarium specimens, a

r flattening and drying.

Distribution maps for each

idied. Note that geogiaph

the Arabic word "darawnay." used for al least two

different plants (Dozy. 1877). The pre-Finnaeai.

botanists (Dioscorides. 1551. 1557; Dodoens. 1571)

and other (week authors referred to species of Do

ronicum as \conitum pardal'mm lies, ami llie plant

was probably ml roduced in Western culture by Av-

irenna (Dodoens. 1574: Dalenrhamps, 1587).

The genus Doronicum was described by Lin-

naeus (1753) to include four species, only two of

which arc currently accepted in the genus: D. par-

i/iilioiiclirs and D. plantagineuin. The remaining

species correspond to Scnccio and \stcr. respec-

tively. Further, one species of \rnicd described bv

l.inuaeiis ( I 753i. I. scorpioides I... also belongs in

Doronicum as recognized by l.amarck (1780). Sev-

eral pre-Finnaean authors also confused species

of Scnccio. Aster, and Arnica wild Donmicum

(Dalenehamps. 1587: Clusius. 1601: Bauhin.

1023; Tournefort. 1700). In particular, the overall

morphological similarity between \mi<n and Do

ronicum suggested their close affiliation until the

1970s. However. Nordenslanfs (1977) micromor-

phological study of style, anthers, and pollen de-

finitively has excluded \rnicu from the Seneci-

ie history of the genus. I.ainank ( I 7<",li| referred I

llie helerocarpic and homoeaipie species as "ai

niques" and ""doronics.*" respectively. Neckc

(1790) even proposed the different genus Aronicur,

had wide acceptance in the 19th t

dolle, 1838; Koch. II

rhenbaeh. 1854: Srhur. I860: Ardoino. 1867:

monkai. 1886). although some authors <

recognized Aronicum as a section of Doroni



>rosi. 1831: Willkomn. <X hinge. 1870; Nv-

1879; Hoffmann, 1892; Beck, 1893). This

i persisted utilil l.entham ,iii(l I looker

iloT.Kii pkii-.'il \ronicum as a sMionym of Doroni-

cum. Tausch (1828.) also recognized these two

groups hut referred the heleroi ar|iic specie.-. lo /\/r-

dalianches. not Aronicum.

Cassini (1817) estahlislied the genus Grammar-

lliroti with two species. 6. hill^uldlnm and (V. ,<™r-

pioides. now subsumed within Doronicum (Jac<|iiiii.

1773; Lamarck. 1786); de Candolle (1836) de-

scrihed the monotypic genu- l-'ullartonui (l\ kd-

maont'iisis). now /A kdnuionense (DC.) Alv. Fern.

(Alvarez Fernandez. 2001). In 1838. de Candolle

proposed two sections within Doronicum: section

in luding SOIIH species i.l Si net in.

and the monotypic section Chromochaeta. with Do-

ronicum llnijolium (Wall.) DC, now also in Senecio

(Maguire, 1943).

Webb in Webb and Berthelot (1846) treated the

genus Perivallis D. Don (in Sweet. 1833-1833: lah.

228) including live species as a section ol Doion

iriim (D. cruenlum. D. cchiiialum. I), pap\ru< < inn.

D. tussildfiinis. and D. webbii), but it is now treated

at its original rank (Nordenstam. 1978).

Cavillier (1907. 1911) divided his study of the

genus Doronicum. the hist devoted to the study of

llie In. inoi arpic species (1007). and the second to

the heleiiM aipic ones i I0||). However, he later

concluded (1911) thai llus character was not useful

lo delimit natural groups. Cavillier proposed a new

classification (1911) that included 3 sections. 7

subsections, and 3 I species w M

h

i 1 1 Doronicum: sec-

tion Doronicnslrum i-iil.-ccl. Corsica, suhseet. \us-

Iritico. suhseet. Cdrdlophvlld. suhseet. Mdcroplni-

ld. suhseet. Pardaliaiichia. suhseet. Plantugined.

and subsecl. Gnindijlora). section Souliedstrum [D.

• • ",-,, Maxim. i. and sei lion //,

(I), hookeri C. B. Clarke ex Hook.). However, this

Hookerostrum was described on the basis of a spe-

cies limn another tribe {Xannoglotti.s hookeri. \s-

tereae) and the phylogeuetic position (Alvarez Fer-

nandez el al.. 2001) of section Soul 'least rum's only

taxon [irecludcs rccoguilion al the sectional le\el

without arlilicially splilling the hulk ol llie genus.

The subsections in Doronicum were defined (Cav-

illier, 1911) mainly from the shape of basal leaves.

the size of leaves, and the presence of cypselae

dimorphism. Phylogenetic study of the genus (Al-

varez Fernandez et ah. 2001) concluded that these

are not synaponioi pliic characters, and llicrclorc

Ca\illicr*s classificalion does not recognize natural

groups.

F\en alter CavillieFs work the relevance of het-

eio« arpy was clam '• Iikova. 1961). In

the Flora of the H.S.S.R., the classification pro-

posed by Willkonnn and Lange (18.70) was merged

with that of Cavillier (191 1) to distinguish two sec-

tions in Doronicum (Corsehkoya. 1061): section

\roniciim Iser. [llano, ser. Carpatica). and section

',,,. hc\ (ser. \ustriacd. ser. ('.,;, :,.',..:;..

ser. Macrophylla. sei. Parddtinncbcs. and ser. I'lan-

ia^inca). More re.enlly. Fdnioiidson (1978) fol-

lowed Cavillier s classification (1911) instead of

Corschkova's (1961). but described the monotypic

subsection Isaurica \D. cacdllljolium Boiss. &
lleldr.) within section Doronicum. which corre-

sponded to Cavillier** section Doronicitstrum

(1911).

The phylogenetic analysis herein confirms what

a preliminary morphological study suggested: the

morphological characters used are loo labile |,> pi,,-

(\l\arez Fernandez et ah. 2001). The molecular

data Irom nuclear ribosomal and chloropla-l I >\ \

suggest some groups but without ei gh support to

nmend formal laxonomic groupings. One ex-

cepti on is a Meditei group of species i/>.

plantagineum group), which receives good support

from both molecular and morphological data. To

a\oi( 1 adding to the al ready complex laxonomic hls-

lor\ of the genus, a formal infrageneric treatment

.1 proposed here . but ,- > deferred against i

As already mentioned in the introduction, after

Cavillieis revision and until the present work, a

large number of laxonomic action- were taken with-

in Doronicum. These include llie dc-ci iplion ol new

species (Sergicvskaja. 1949; Fdmondson, 1973.

1978; Chen. 1998. among others) and one subsec-

tion (Fdmondson, 1978), and a few lectotypifica-

tions (Chacon. 1987; Perez et ah. 1997; Jams &
Tin-land. 1998). Despite all of these actions the ge-

nus was still lacking nomenclatural stability. Thus.

during this study and immediately preceding this

work, several nonien. lalural and laxonomic clari-

fications were done (Alvarez Fernandez & Nieto

Feliner, 1997, 1999, 2000; Alvarez Fernandez,

2001). The lectotypification of 16 names of Doron-

icum in current use (Alvarez Fernandez & Nieto

feliner. 1000) gave lhe genu- iiomenelaliiral sta-

bility leading up to this revision. In llu- work, ad-

ditional lectotypification of seven names belonging

in Doronicum. although not in current use. is also

presented lo consolidate and clarify as far as pos-

sible the nomenclature of the genus. Despite llie

cilotls made lo locale lypc material for all the

cdrpdticum. D. clu-.ii. D. cor>it urn. and D. nriculah-)



of (lie Iberian peninsula (except the Pyrenees)

occupied by D. carpet a nam, under which four si

species are recognized.

Other alpine to subalpine species in central t

Half of the 26 recognized species of Doronicum

arc distributed in Kumpe and North Africa. Se\en

lrat|. Caucasus, and Turkey ). and () species are dis-

trihulcd in central Asia (Turkistan. Allay. Tibet.

Yiuuian. and tin- Himalayas).

With the exception of Doronicum orientate, each

species is restricted to our ol die three well-del mi-

lled areas: Kumpe. southwestern \sia. central \sia.

Doionicnm oiienlalr is distributed in Kumpe and

southwestern Asia, abundantly in the eastern Med-

iterranean (Orecec. western Turkey, southern Italy.

and Lebanon Syria), and scattered in central Ku-

mpe. where lis pio\iiiiil\ |o inhabited plaees sug-

gests possibly hay in» escaped from gardens. Delim-

iting the natural areas ol distribution is also

difficult in the ease ol two other Kllinpeail species;

I), plantagmeum and D. pardalianches. Both were

(IVna. 1571; Miller. 17H7)aml now an- considered

alien plants in the United Kingdom (Harron. 19K(>;

Clement & Foster, L994).

The species discussed above (I), orienlale. I).

plain, igincmn. and D. paidalianches) occur in sim-

regions. but mil in high mountain habitat- lllie up-

per tree-line). Doionicnm hunnai icum. oeeiipying

- In habitats in Kasleru Kumpe. can he consid-

ered vicarianl with I), plantagineum in this region.

Doionicnm anslriui urn i- wiileb distributed in In

rope, most abundantly in the \ustrian Alps. Mac-

edonia, and Ukraine, always in subalpine regions,

ami in the Iberian peninsula il occurs only in a lew

K.i-

The remaining tv in Kiiropean species arc emit

ics. D. cataraetaru Austrian Alps and

corsieum in Corsic, i. and both occur in subalj:

habitats.

The genus Doronii urn in i southwestern Asii

represented by sevi m specie ». Only one. D. obi

gifolium (from the Ca.icas, is), is morphologic;

by Doronicum gnindiflai urn.

iale. The first of these species

stributetl of them. It is abun-

I'yrenees, and in the Canla-

he \lps (briquet. I'XHl. Doronicum cliisu is pre-

en! in the Alps and I !aipalluaus. while D. glaciate

s restricted to the Alps (mainly the Austrian \lps).

.juile different from the others. Three of them ar

widely distributed: D. macropi, \ilniii (Lain asiis am

northern Turkey ). D. doliclioli iclitim (Caucasus am

south of the Caspian %-al. and I >. ma.ximuin (cast

ern Turkey, and south ol the Caspian Sea). Of lb

three remaining species a limited number of spec

imens are known, and this results in a scatterei

distribution.

All of the central Asian species (D. altaicum, D
liiii/ueiii. D. jalconeri. I). gansuen.se. D. kaina

onense. D. slenoglossum) overlap at least in tun

point of their < I i —1 1 il >ul ion-.

icrbs. The shape and structure of tin

tt» any one. These characters are use-

idispensahle, to discriminate be-

tween species. There are fleshy or woody (or some-

what woody) rlii/omes in Doronicum. This cliaraclei

was described by Cavillier (1911: 199). who pro-

filed histological diagrams, a- ""lubereiix" and

"lion liihereux." respectively. To dislingiii-h be-

tween these, obsery ations on fresh material are re-

t|lliret|. although when pressed. Meshy rhizome-

inal more or less terete shape. When fresh, fleshy

ones are fibrous and lough, fleshy rhizomes art

ea-ib reeogni/etl in some Kiiropean species (e.g..

D. p/oiilagiiieum. I), pardalianches, I), hungari-

cum). while woody rhizomes are well represented

in Asian species (e.g.. I), mucroplnllum. It. maxi-

mum, D. steiioglossum). In a few cases, rhizomes

are Meshy to somewhat woody and cannot be as-



signed hi cliici Ivnc li g , IK l;i n liilijlonilll. I), ca-

Within a species, rhizome internodes may have

roughly conslanl length and width (e.g.. /A «//«/'-

ch/h. Fig. K,). or may vary it) length ami width,

resulting in stolon-like structures. Most species

have the former condition, and only I), oricntalc

(Fig. FA). I). planlagincum. I). panlalianchcs. and

sometimes I), hungaricum li

fresh, and pale \ellow In brown when dry. (.cnotallv

stems are straight, hut zigzag stems occur in some

species (e.g.. IK a list ihi< mil ). file slems are often

simple and end in a single eapitulum. When hear-

ing several capilula. I In - stem is branched only in

the upper part. Fxceptions are seen in I), stcnog-

- n In-i - nodes have brown-tinted

scale- reiuaiiiing from the sheath of hasal lca\es

from previous years (e.g.. I), carpctanum. Fig. IF).

The persistent remains of hasal fibers from old

petioles occur, for example, in Doronicum uhlnn

gifolium. hut they are frequcnth absent (e.g.. I).

austnacum. Fig. ic).

Hyaline, shiny, and smooth trichomes are some-

times present on the younger Ic- of rhizomes and

also in the axils of basal leaves. Sometimes thc-c

trichomes are long, abundant, entangled, and while

to yellow, and they can cover a large part of the

rhizome le.u.. I), onm/alc). Such rhizomes were re-

ferred to as "eriopode" by Cavillier (191 1: 199) in

contrast to "'gv mnopode" rhizomes, which lack llu-

indumentum leg.. I), (o/umnae). In mam cases it

is difficult to -cc trichomes on rhizomes, because

they are short and scarce and can be covered with

leaf remains (e.g.. I), carpctanum, I), clii.sii. I), gla-

ciale, and D. grandiflorum).

Buds are evident on some fleshy rhizomes (e.g..

D. hungaricum. Fig. Mi). These stem buds can be

seen in plants two years or older, but these must

be collected carefully. Sometimes ihe scales that

cover young finds can also be observed.

Two species each have unique rhizomes. Doron-

" >,,, -'-
.

>'• -'.'/.-(.' •
I! .i iiiMinbi ii i - > i I

ii-i lo ii pi - ii i .1 i
ii li nodes, alternating

with nodal constrictions., sometimes covered by a

fibrous net. In the second type, seen in most I).

> mi ii > -.it in is ins. ited on a convex

swollen woodv surface. Sometimes, pieces of a

i
" ii dicular to the stem were also

collected. Although the whole structure has not

woodv rhizome, but further study of the subterra-

nean organ is needed.

\dventilious roots are present in Doronicum

stenogl.os.sum and sometimes in D.

:.!,- n

gan. suggesting t

branches on the lower part of the stem.

natures first. Further capilula. if any. are on ter-

mini lateral branches, which lor the most part

tvertop the main head. Fach species generally has

i characteristic number of capilula. e.g.. one in I).

at<; men. up to ~> in I), panlalianchcs. and more

han 5 (up to 20) in D. corsicum.

Leaves are simple . Leaf.

ally used in the taxonomy of the

genus (Cavillier. 191 I), but their usefulness is lim-

ited to the specific level. The shape and size of

leaves arc variable even within a single specimen

for some species. For lliis reason, basal leaves

leaves .ii\- necessary for descriptive purposes. Sim

as lower, middle, and upper, i.e.. inserted in the

basal, middle, and upper third of the stem, respec-

tively. In some species, basal and lower cauline

Basal leaves are petiolate. the petiole being short

and wide (e.g.. IK hrnpiclii). or much longer than

the leaf blade (e.g., I), columnac). In species with

large basal leaves, sheaths are conspicuous (e.g..

I), macrophyllum. I), maximum, and I), dolicholri-

chum). Aeropetally. along the stem, the petiole

gradually shortens, often leading lo fiddle-shaped

leaves. The upper cauline leaves are reduced, ses-

marked i

crophyllum. and I), panlalianchcs

orbicular, ovate

ovate, as well as fiddle-shaped or bract-like. The

l.a-c ol leaves can be cordate (Fig. 2 \). subeord.ile.

truncate, or attenuate (Fig. T\. (,, F. I). Leaf mar-

gins are generally entire to subentire. sometimes

markedly dentate (e.g.. IK cacaliifolium. I), colum-

nac, I), corsicum. and I), grandiflorum).

Number and arrangement of cauline leaves de-

termine to a large extent the architecture of the

plant. In -(line specie- the uuinbei ol cauline leaves

is low (2 to 4. e.g.. I), oricntalc) and they are con-

fined to the basal third of the stem. In other leafy

icum. or I), allai-



Afv

v 1. Hhizomrs in Doronirum. \. Doronirum onmlolr (.Ir.-mn Imm II Ming 3513. H). —H. Doronirm

>. Doronirum ratamrlurum (dmwn from Hopflingrr s.n.. I?\1|. —K. Doronirum columnar (dmwn fnmi N/rj
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gine 2. A, B. Doronicum pardalianches (drawn from Rivas-Goda\ s.n.. MA). —A. Basal leaf,

sal leaf. C. D. Doronicum dolichotnchum (drawn from Davis & Hedge 29493, K). —C. Upper

mentum of upper eauline leal. K. I
'. Dnmmeumhnquelii (drawn from /W 22.S80. E). —K. I

IndnmeMliiiii ol upon eaiiline leaf. CM. Dnnmirnm allairum (drawn froni Krasnoborov etui. <>





csl leaves arc usually seen at the middle or liasal

parts of stems.

ily observed in dry specimens and preferably from

liasal leaves. For its description and categorization

tht' terms proposed by the Leal Architecture Work-

ing Group (1999) are used. Most species have an

acli iin riiirous venation lor first vein category (e.g.,

'« uhjloium. I), carpclanum. I), reliculalunh in

which all secondary and tertiary veins are more or

less equally evident. Pinnate venation for the first

vein category occurs in central Asian species. In

this type, the tertian veins are not well marked.

are equally prominent and thick (e.g.. I), allaicum.

I). nansucnu I). Lamaonensr. It \'. /.

The acrodromous type of venation for the first vein

category is restricted to a European group of spe-

cies {!). hungarirum. I), oricntalc, I), plantagi-

nciim. and I), columnar). Intermediate cases be-

i I), columnar. I). carpali< urn. and IK ;•

s-. and between pinnate and ai I inodromoii- vena

on in D. clusii and I), glaciate.

(I)

-r:i|M.'-.< -

i he distinguished:

, h
1

I..
...» in in ie- hearing

leaves (2 to 4) inserted in the basal

third of ill.- stem. Il is displayed by some Furopcan

species (e.g.. I), oricntalc, I), columnar, I), plan-

tagineum).

(2) An "ultaicum" type: generally a single eapilu

him: a mostly leafy stem ami a variable number of

uniform leaves ( I I ) along the stem length, or at

least in its lower half. This is present in some cen-

tral Asian as well as Kuropean species (e.g.. I),

altaicum. I). Jolt on "
. , •

(.">) \ "macroplnllum" type: several capilula: siein

branched in the upper third: large cauline leaves

bract-like leaves on the upper stern. This is re-

stricted to the southwestern Asian species.

(4) A "corsicum" type: several capitula; a variable

number of ± uniform leaves (.It) ± evenly insert-

ed a oiig the -,(« in. This is el .

All Doronicum species have radiate, hemispheric

to widely campanulate, hoinochromous ea[)itula

(Fig. 5A, E) with yellow or green-yellow corollas.

Capitulum diameter ranges from 8 to 15 mm(e.g..

olium and I), kamaonen.se) and 7 to 8 cm

(e.g.. D. falconed and D. cataract arum). The recep-

tacle is convex to hemispheric, glabrous or pubes-

cent. In fruit, the base of the capitulum is some-

times widely turbinate.

Ray flowers are female with strap-like or narrow-

ly elliptic to slightly obovate rays, generally ending

in three or two teeth, sometimes entire (e.g.. D. al-

ta'uum). Disk Mowers are hermaphrodite, aclino-

morphic, and narrowly funnel-shaped.

Phyllaries are herbaceous to slightly papery at

the base in some species (e.g.. I), austriacum) and

arranged in 2 or A rows, the outer being wider than

the inner. In most species the phyllaries are clearly

shorter than the rav flowers, but they can I..- almost

equal or even longer than them (e.g.. I), slcno^los

sum. I), panlalianches). Phyllaries are ovate-trian-

gular, ovate-elliptic, or ovate-lanceolate to linear.

Tin phyllary apex is usually acute, except ill I).

gansucn.se where il bears a sessile gland (Fig. LA-

('). Phvllarv margins are entire, except in I). Iiaus-

sknrrhiii where they are slijditlv fimbriate. \ group

of species (I), oricntalc. I), plantagineum. I). Iiun-

phvlla

In some species the habit does not correspo

to these patterns (e.g., D. kamaonense and I), si,

which are sometimes bi.mehi il from I

base), and sometimes intermediate patterns on

(e.g., D. pardalianches. I), cacalii/olium).

s with ciliale maruiiis. bearing thin,

nd equidistant trichomes (0.2-1.5

(Fig. 5E-G).

Some species of the genus have dimorphic eyp-

selae (heterocarpy). evident primarily by the ab-

sence of a pappus in ray Mowers. (Apselac wrlhoul

pappuses are also generally larger than those with

a pappus in the same specimen (Fig. f>\. 8). Het-

eroearpv occurs in other genera of Asteraceae such

as Scnccio. Crcpis. Krigeron, Leonlodon. and Hrl

rrothrra, as well as in other families. ( '.arvophv I-

laceae. Apiaeeae. Poaceae (/oharv. 1950). These

morphologic differences serve diller.-nl hiirclioiis.

In Hcterotheca lalifolia. In which the type of di-

morphism is similar to Doronicum. Yenable and

Levin (1985) suggested that the pappose cypselae

a iv dispersed away bv wind, while epappose cyp-

selae fall near the mother plant. This double dis-

persal strategy implies the potential to colonize dif-

ferent habitats (\etiable tK Levin. 1985; Tanowitz

et al., 1987; Imhert et ah. 1996). Although plants

with incompletely developed pappuses on ray Mo-
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igure 5. A-D. Doronicum cticaliifolium idrawn Inmi M/m //.>/.'/. ki. —\. Capitulum. —B. Phyllary. •

ientum of phyllary. —I). Kay flown-. K-ll. Dnrnninun uri,'iilul<> (drawn In.i.i Hilling 14441. B). —K. Ca

. Phyllary. —G. Indumentum of phyllary. —H. Bay flower.
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nations were considered hybrids by Cavillier cells, these triehomes are 0.1-0.4 mmlong. Phis is

(1011). In the present taxonomie treatment, since the most common pubescence, occurring on stems,

hybrids were not conlirmed. intermediates me in- leaves, and phyllaries in almost all species. In D.

duded with the closest species. caealiifolium (Fig. 5A-C) they cover the abaxial

Cvpselae are cylindric to obovate. have 10 Ion- phvllary surface and differ from others by their en-

gitudinal ribs, and are black, brown, brown-red. or larged basal part and curved apex (Fig. 8B). This

olive-green. When an indumentum is present, this type of trichome also occurs in I), clusii, in which

occurs mainly on the ribs, except for I), slenoglos- the cells are clearly rectangular, but the trie-home

sum. where triehomes are spread across the cvpsela length is up to 5 mm. and they may form an en-

surface. In most species, the pappus consists of 2 tangled covering on the leaf margins,

or 5 rows of minutelv scabrous, white or yellow- (5) Multiseriatc triehomes with acute apices. These

tinged capillary bristles. A single row of bristles is consist of at least two rows of fusiform cells ending

present in some southwestern Asian species (e.g.. in one or two cells with an acute apex. Four sub-

I). mucrophvllum. D. maximum) as well as in I). types occur:

stenoglossum. This latter species is lunctionallv (3a) Stiff triehomes (0.5-2.5 mmlong), consisting

heterocarpic since the pappus in ray (lowers is ca- generally of more than two rows of cells, charae-

ducous. A thick base, or "crown." remains when teristic of leaves and phyllaries in I), glaciale and

the pappus falls (Fig. 6D). D. clusii (Fig. 5C-H).

Surfaces of cvpselae are warty to slightly warl\ (51)) Somewhat stiff triehomes (0.2-1.5 mmlong).

(Fig. 7A). reticulate-grooved (Fig. 7B). grooved to sometimes crooked (cilia). The\ are only present on

slightly grooved (Fig. 7C). or smooth (Fig. 71)). the margins of phyllaries of D. oriental*' (Fig. 5F-

(',). I), plantagineum, D. hungaricum. I). carpati-

INDUMENTUM cum, ;»»! D. columnae.

(5c) Triehomes (ca. 0.5 mm long), formed by two

or three cells. They occur on the cvpselae of almost

.ill Dorotiieum species (Fig. MA).

(5,1) Triehomes (0.5-5 mm long) that end in two

(1007. 1011) at the specific level.

< also considered the type and ar-

very important (Pen-/,

et al.. 1994). While the indumentum pattern iden-

tifies certain species (e.g.. 1). clusii. I), glaciale.

I). haiisshnechlii. IK hungaricum. I), doliehotri-

chum). am t|iijutilali\e variation within the same

indumentum tvpe is not useful in distingui-diim:

f I), pardulianches.

\lar triehomes

following types of
species. The latter quantitative criterion led to the

i/( .
(| m {hiSWOrk

l .........:,...;,.., ..r i ... .,...,.;... n „„*. *
. . .

(I) Sl.orl-slalked glandular tricl

triaaim (I'ere/el al.. 1997). When indumentum is ^ ^ (
^ ,, ^^ ().().

r
i-0.5 i

of the stem, on veins, margins and abaxi
present on the steins leaves, phv Maries, cvpselae.

and flowers of all the species. Two subtypes are

'';'
,

M ' aW ^ """
"V "" "'7 l

" ,M '

distinguished:
phyllanes (abax.al surfaces). In Doromcum. the

( |a) ., >i( . |lomt . s wUh api( ., s ((>f 2 (
. eUs) of „„. sam,

adaxial surfaces ol the phyllanes are alwaxs gla- ^^ as ,,„. c
. e |i s of lhl . ..-i.-heme stalk (Fig. 8C).

brous. The following types of triehomes have been
( , [() Tn( . |mm( , s wi|[l t

. a[)itm( .

; , |)i(
. es (of 3 ()r 4 ce , ]s)

recognized in Doromcum: ^ ^^ []mn ^ ^ k

(2) Long-stalked glandular triehomes. These con-
Eglandular triehomes ^ <)f mmv [[mn fj cells _ () V5 mm, ()ng _ am, aw

(I) Multiseriate triehomes with blunt apiees that present on the stems, leaves, and phyllaries in

are formed at least by two rows of rectangular cells. many Doromcum species. Two subtypes are dislin-

these triehomes are usuallv 0.5-0.5 mmlong, but guished:

sometimes up to 1.5 mm(in D. plantagineum) or (2a) Triehomes with apices ol 5 or I cells ol the

even up to 4.5 mm(in D. hungarieum). They occur same diameter as stalk cells.

on stems, leaves, and phyllaries. more frequeniU (2hl Triehomes with apices (of more than I cells)

in European species but are almost absent in ecu- exceeding stalk cells (Fig. Hi)). This latter type is

Iral \sian species. present in a lew species (I). mucrophyUum, D. hun-







N \n.il rhenue.il .iii.iK-,, - on Doronicum macro-

phyllum (Bohlmunn & Crenz. 1^79), /;. parda-

lianches (Bohlmann & Abraham, 1979), I), hun-

garicum (Bohlmann et al.. 1980), and I),

grandijlorum (lie\ riaud A ILiMiaud. I9<'{|. I9<",():

Beynaud et al.. 1985) have resulted in the isolation

ol 52 ilillcinil (
-i >iti| •• n in* I-. Two ol lliriii arc p_\rrol-

f them a lupane-derivi

alive), and 6

ol these germacradiene-derivative.

Since only four species were analyzed, the ta:

onoinic iisi-IiiIii.-s> ol these chciiiical characters

the specific le\el cannot he assessed. However, tl

presence ol alkaloids nl the p> rrolizidine grou

llSohlm; i\ Crenz, 1979) is consistent with ll

inclusion ol the genu- within the Irihe Senecionea

which i> characterized |>\ these alkaloids ill ill n

Chromosome numbers in Doronicum are rather

oiislanl. Musi icporl- in. In, |,-,
| herein were oh

lined from the literature (Lindqvist. 1950: Skal-

lska. 1950; Baksay. 1950: Contandriopoulos.

957; KavargercX Muynli. 1901; I'olatschek. 1900:

avargo.e; Kiipler. 1908: l.ovka et al.. 1972: Kuz-

laimv & Ancev, 197.1; Love ei kjellqvist, 1974:

:arhari et al., 1980; Van Loon. 1980; Belaeva <X

iplivinsky, 1981; Van Loon <X Oudemans. 1982:

a.z.nanov & Oeorgieva. 1985; Strid A Lranzeu.

98.1; Davlianidze. 1985; Strid K Anderson. 1985:

hacon. 1987; Lippcrl X lleuhl. 1988; Tasenkev-

ch et al.. 1989; Vir Jec & Kachroo. 198' >
: |} ;l |lis-

crger. 1991; Buiz de Clavijo. 1995). Only when

etarum. D. macroplivllum. anions other counts),

ata from indexes ol plant chromosome luunhers

'edorov. 1909; Moore. 1982; Coldblatl. 1985,

988: Coldblatl * Johnson. 1994. 1990, 1998)

ere cited, and they are indicated by an asterisk

ter the number. However, chromosome counts

ere made here lor I), curpctammi siibsp. ,//',/-// (2//

00) and D. curpetanum suhsp. kuepferi (2// -

Hue disk 11. .wets were u-e.l lor c. Mint i ll-. both were

lixed in 5:1 ethanol: acetic acid lor \\\ hours ami

then kept in 70% ethanol at -20°C. Chn

The basic ehromosome number v = 50. char-

acteristic ol" the "cacalioid" group in Niuv -ae.

is also considered to he the basic number in Do-

lonicum (ISieiner. 1994). although previous authors

suggested v = 10 (rVri.ai.i-.es & Queirds, 1971; Ma-

jovsky & Murfn. 1987). Chromosome numbers,

known for 19 taxa, are consistent with both hy-

potheses, although the lact that most of them are

multiples ol 50 (2// = 00) ma> support the basic

number x = 50. Only I), earpetanum suhsp. car-

prlamtm. D. curpclunitm suhsp. pnhru , a-.. I), plan

lagineiim. and several populations o\l). clusii and

D. pardalianches had higher counts, at 2n = 120.

Other species show both ploidy levels (e.g.. I), al-

taicum 2n = 50*. 00; I), macrophyllum. n = 50*.

00: and I), ohloiif-i/'olium. In = 00. 10). suggesting

that polyploids is n m the genus. Doronit um
oblongi/olium (2n ~ 40) is the only count that is

t with x = 50. and it .should be recount-

I). halnnsac. D. briijiu'tii. I), eacaliifolium. D. carpa-

tiaim. I), earpetanum. D. clusii. D. cordalum. I), enr-

siruiii. I), do/icholrichiim, D. Jalconeri. D. ^la, i,de. D.

grandi flora m, D. Iiau.sskneehlii. I), longifolium, I).

macrolepis. D. macrophyllum. I), maximum, I), oblon-

gi/olium. I), orientals D. pardalianches. I), plantain

nenm. D. portae. I), ivliciilalum. I), iliibeianum. I),

lliirkei. I), turkestanicum, and //. risco>mm\ ua, pre-

sented by Cavillier (1911).

(Sillier (1911) mentioned that his three sec-

lions (sect. Doronicaslrum. sect. Sntdieusii urn. and

sect. Hookeraslrum) were not closely related, and

thus the genus so circumscribed is polyphyletie.

Cavillier considered the Doronicum subsections

included in section Doronicaslrum to be natural

groups, and his classification was developed ac-

cordingly lie thought that subsection I'lanlaginea

(/). planlagineum. I), longi/'olium ( I). Ituniinri

cum herein), I), ohlongifolium. and I). faloneri)

was monophvlelic and the most ancient group in

the genus. Ihmminim sub-eel. I'ardalianchia (I).

"•v I), nnlei ( I), kamaonense herein).
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I), con/alum (- I), columnar herein)) ami Macro-

phyila (D. macrophyllum. I), dolicholrichum. I),

haussknechlii, I), maximum, ami I), cacali, folium)

wore derived In i i hoi / n«

were also natural groups. In contrast. Cavillior

placrd the probable origin of subsection Grandiflo-

ra (I), allaicum. I>. br'upiclii. I), grundijlorum. I),

glaciate, and I), clusii) among several members of

subsection Planlaginca. The monulvpio subsec-

tions < orsn ,; ami ) "i 1 !•< d< ii\ed I com

diflerenl members of subsection Paulo, ',.>;:. Ion

Morphologically. Cavillier (1911) noted a trend

from ancient plants bearing one capitulum and ha--

evobed plan

ally this is

not easy to reconcile -.nice these gmups include

members from different continents.

The ph\logenetie analysis of Alvarez Fernandez

et al. (2001) was based on morphological evidence

as well as molecular data (nuclear ribosomal ITS

and ehloroplast tm\-Y sequences).

When morphological characters were mapped

onto the most parsimonious topologies, only three

were free from homoplasy (scapiform habit, aerod-

ronious basal leal venation, and cibate involucral

bracts). All of these characters arc sv uapomoi phi(

for the I), planlagineum clade. and the strict con-

sensus can be seen in Figure 9.

There are only two chides with bootstrap support

100'; bootstrap support in all analyses, using Lig-

ulaiia and Tussilago .is oiitgroups. Mthough the use

of only two outgroups does not provide stringent

condit ions for t< s i g the mono >h) h of the ingroup,

other e\ idence also indicates the mnunphv l\ of I >o-

ronicum. In particular. sequences aligned well

within Doronicum but wen- diihcult to align with

ans other genera suggesting that Doronicum. as cir-

cumscribed in this work, is monophylelic. The oth-

er chide with strong bootstrap support (97%) in-

cludes all the species of Doronicum except D.

corsuum, which is sister to it (Fig. 9). This note-

worthy result has strong biogeograpluc implica-

ronicum L., Sp. PI. 885. 1753. Pardalianches

Tausch, Flora 11: 182. 1828. Doronicum sect.

Doronicastrum Cavill., Annuaire Conserv.

Jard. Bot. Geneve 13-14: 337. 1911. Doroni-

cum subsect. Pardalianches \Pardalianchia]

Cavill., Annuaire Conserv. Jard. Bot. Geneve

13-14: 338. 1911. Doronicum sect. Parda-

lianches (Tausch) GorschL. in Schischk. &
Bobrov, Fl. UBSS 26: 773. 1961. Doronicum

see. Pardalianches (Tausch) GorschL, in

Schischk. & Bobrov, Fl. URSS26: 778. 1961.

TYPK: Herb. Clifford, 411.1 [sine collector]

(lectotype, designated by Llamas et al. in Jar-

vis & Turland (1998: 360), BM!).

iicum Neck.. Klem. Hoi. I: 27. 1790, nom. inval.

(ICISY \pp. V. (, renter et al.. 2000).

mmarihron Cass., Bull. Soc. Philom. Paris: 32. 1817.

TYPE: -Doronicum radice scorpii brachiata," Herb.

Burser X: 16 [sine collector] (lectotvpe. designated

by Alvarez in Jarvis & Turland (1998: 353), UPS!,

photograph). [= Doronicum pan/alia

, DC. Proilr. 5:28b
ci II-.-,

, TY PE: "Comp. angl.

dolle (lectotype. designated by Alvarez Fernandez

(2001: 294). G-DC!, photograph). [= Doronicum ka-

muonense (DC.) Alv. Fern.]

Doronicum -ubsoct. Corsica Cavill.. Aniiuaiiv Conserv.

Jarel. Bot. Geneve 13-1 I: 337. 1911. TYPE: not lo-

cated: protologue citation: "in Corsica, ad rupes

aquis fluentibus irriguas (D. Richard. Herb.)."

J. ml |:.,t. (,,-nro- 13 I 1:338. 1911. Doronicum ser.

Auslriaca (Cavill.) GorschL, in Schischk. & Bobrov,

1-1. URSS20: 771, 1901. TYPE: [sine collector] ex

herb. Linnaeus (FINN n.° 1002.4!) (lectotvpe. des-

ignated by Perez el al. (1997: 3)).

Doronicum sub-ccl. Cardioplnlla Cavill.. \iinuaiie Con-

s,-in- URSS 26: 775. 1

il'E: not designated: although this subsection

iginalk piiblidie.l vwtliont a type species, its.

valid (ICBY \H. 37. 1, Center el al.. 2000).

urn subsect. Macrophyila

13-14:338. 1911. Doroni-

cum ser. Macrophyila (Cavill.) Gorschk., in

Schischk. & Bobrov. II. I KSS 20: 770. 1901.

TYPE: North Caucasus. Bescbtau. \K A. K Mar-

shall von Birbrrslcin s.n.\, ex herb. Marschall von

Bieherstein (leelolspe. designated b\ \lvarez Ker-

Donmiciim -ub-crt. I'hailaiiinru Cavill.. \iinii;iin- Cuii-

serv. Jard. Bot. Geneve 13-11: 338. 1911. Dormu-

& Bobrov. Fl. r KSS 20: 779. 1901. TYPE: Herb.

Clifford, 411.2 [sin,- collector! (lectotype, designated

l,v Llamas el al., in Jarvis & Turland < P>0,", : 300).

tM

-
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x D. briquetii

x central and central-eastern Asia M 59
x D. gansuense

•southwestern Asia
|5i r-T

x D. falconeri

Europe and northern Africa
ll_J l_ x D. kamaonense

x D. stenoglossum

D. carpetanum subsp

carpetanum

^C D. c/us/7

D. glaciate

D. carpetanum subsp

d/'az/7

D. grandiflorum

D. carpetanum subsp

D. carpetanum subsp
pubescens

• D. dolichotrichum

• D. haussknechtii

• D. cacaliifolium

• D. macrophyllum

subsp. macrophyllum

62 53 • D. maximum

L • D. macrophyllum

subsp. sparsipilosum

• D. oblongifolium
97

51 ZIP D. hungaricum

100 «n^-
D. plantagineum

D. columnae

• D. orientate

D. pardalianches

D. cors/cum

outg roups

'i»uiv ''. Slrirl r.ms.-UMi- hum ±_>!
!

„„.s| paismi, mi, ,„- !,,-,> rvsullin" lm„, llir rnml.in.-.l aiuKsis ul tl.r.v <lala

- in Ihmmicum ( m.»i| .h. .I. »-%. mil S. ( |>l)\ \ /r/il.-l'' s,-<|in-nc<- «lai;i. sec \kanv l-Wnaml.-/ ,-t ;il.. 200I). Hootsirap
i.-s al.uw ">()'/, air sIiovmi al.oxr ||„- l.ianrl.cs. ( lul^n.ups: Tussih,^, far/an, I., and l.i^ulana sihirica (I..) Cass.



708. IW)1. TYPE: [Asia] "E Sum

ten. /. I!.

Doronicum subset, haurim J. K. Kdm.. Notes 1,'ns. liol.

Card. Edinburgh 37(1): 72. 1978. H I'K: furkes.

Taurus, Mt. CheV-Dagh, \T. Heldreich] IMA (lecto-

Ivpe, designated bv Alvarez Fernandez iS, Nieto I'el-

hi.-i * 1
'>«>*>: !(()!>). (. |!()|S!: ,-nispc. KM!.

Perei I herl 10-150(+) cm tall. Rhizomes

fleshy or woody, glabrous to pubescent, sometimes

with buds. .S/(7/;.s terete, fistulous, slightly rihhed.

creel, branched or mil. seape-liko In leafy, some-

times with persistent leaf remains forming dark

scales or fibers at the base, yellow to brown-tinged

glandular, abimdai -ar the eapitidnm to very

scarce at the base of the plant, sometimes absent.

Lciircs alternate, simple, entire to dentate, pubos-

,,i , I i!,i i ill - i . iSm - i.. i- oi pnmale-

cataphvlls or absent at (lowering time, petiolate.

with orbicular, ovate. elli|)tic or obovalc blades.

generalls with a bhinl ape\: base of blade truncate.

attenuate or cordate; petiole generally as long as

the blade or lo

-lie. Middle cauline leases sessile, ovate, elliptic.

obovate, or fiddle-shaped, semi-amplexicaul, with

sometimes bract-like. Capitula 1 to 20(+), heter-

ogamous. arranged in evmose s> tdlorescences. ter-

t hiding rays. Involucre much shorter than rays or

rarelv exceeding them. Phyilaries arranged in 2 to

3 rows, similar, herbaceous to somewhat papery at

base and margins, ovate-elliptic to obovate-elliplic.

or linear, generally with acute to tapering apex;

briate; pubescent on the abaxial surface, rarelv gla-

brous, indumentum absent on the adaxial surface.

/ex. glabrous to pubescent. Flowers

with yellow or gtven-s elloss -haded corollas, uni-

form in color. Style branches short and blunt, ad-

iixi.il papillate. \ i it her- without appendages. Kav

flowers female, arranged in I row. Ka\s oblong-el-

somelimes pubescent at the base. Disk flowers, tu-

bular, bisexual. C\j>scldr homomorphic (all cypse-

lae with pappu-1 m dimorphic irav (lower cv pselae

wilhoul pappus), cvliudrical. elliptic-obovate. with

1(1 ribs, light brown to brown, brown-red. olive

green, or black. Surface smooth, grooved or warty,

glabrous, or pubescent. Pappus arranged in I to 3

rows, with minutelv scabrous capillary bristles.

= 30.

Distribution. Doronicum is found mostly be-

tween 25 y and 55° longitude in Asia. Europe, and

North Africa (Morocco and northeastern Algeria),

glowing in forests, open rockv places with moist

el up to 5000 in in elevation.

as (lew.

lies pee

a-.- of hi

;,mu( 1,1

.idiile: |.

a

asal leai

li.i-al lease- o|i|nng-el I ipt ie: indunieiil urn ol

the adaxial surface of basal leases generalls

consisting of .-glandular trieliomes (2 5 mm
long), sometimes sparse 17. I). Iniii^miriiin

ISasal leaves ovale lo ovate-elliptic: iiidu-

Outer phyilaries 2.5-5 mmwide; petiole of

slem: margin- ol loaf blades slightls -ssollon.

ohomes (up to 1 mm) 2b IK nl,l,,„»it»ti„m

Outer phyilaries \-\\.7> mmwide: petiole of

basal leases without well-marked veins: mar-

gins of leaf blades flat, glabrous, glahrale or

glandular 12. D. fakoneri

At least ray cypselae black, with warty sur-

face; plant branched in the upper part, usu-

ally with more than 2 capitula: basal leases

eglandular pubescent, with base of Made

entire 23. I), jumliilioiuhcs

Kav Mowers with pappus,

lime- ponds developed (hoi

alll gh -omc-

lia-e ol blade of ha-al leases truncate or at-

tenuate: plant- usualls hearing a single ca-

ula '........



r purl ol stem and phv Maries glabrn

li short-stalked glandular Irichomes
(

I p| ><t pail of stem mlh Imig-lalked glan-

also Willi .glandular li ichon.es and short-

stalked glandular liichoii.es: planls bearing

dale lo subcordate base or reniloim. maruin>

. phvlLlile- vjalnou-. (.Ill .. -

u, glandular!. ImiI not seri-

el-mis: rhizome i io! tnoniliforrn

l.-in with long-slalked glan-

16'. Upper part ol s lein 'jlahioii- In t'l.ilualr or

while eglatldiilai li lehnme-

I7(l(.). Pl.vllaries will. • »\ :

i ap.A and dark-col-

turd longitudinal \ t-iiis- 25. 1). rrlicula,

17'. Pin Maries with; n nl- l.ii! iml -nl.iilate ape\.

veins not dark-.-

IH(I7). Ipperpart ol s|< •ill and uppei , .nihil, leases

wild while mullisenale glandular and/or

limes al-o glandular

1)!'. Upper part of si em generullv glaiidul.n and

niilliseitale eglandular Iri-

19(16). Base ofeapitula wilh short white eglandular

sometimes shghllv liml n lale <u glandular

!<>'. Kase ol eapitula glabrous: margins of phyl-

2(1. /A maxim
20(1). Corollas will, pale \ellow to green lints; ,

li-'.-ar (0.5- 1. H mmwide); phyllaries e,

pail ,'l -ten, and I,.,-, nl pi, s Maries triangular-sul.ulale. generally longer I

ally with long-slalked glandular Iri-
,;ns: Pa PPlls <""^""Ji of one row oft

gland m.iikedls nheonieal:

18. I).

pari of stem and ph\ Maries glabrous, with

eglandular or glandular triehomes. hi, I if

glandular, the gland not ol.ennieal; plants

die and upper eaiihne leaves generally Ion-

leaves and lower e; inline leases generally ab-

seul at llowering tune: receptacle generallv

pul.esce.it 2. I), austriac

Stem not leafy (less than (. cauline leavesl;

middle and upper cauline leaves generally

simile. Mian the adjacent inlet "nodes: basal

glahrale II pitula glabrous or with short-

..its with a single eapitiilum (exceptionally generally scattered

n .'i|: basal leaves dentate: peliole of basal ->' Stems generally less lliail .

i\es ().."> 2 mmwide '). I). ,<>l,uun<i<- leases with siibeonlale. I tn ii< a

nits with two lo several eapitula: basal base; plants bearing one lo se-

lves dentate lo entire: petiole of basal base of eapitula with eglaix



- - 15. I), iirandijbu

. Mowers mainly glandular

-- 6. IK empelan

s scarcely hirsute (aeule, stiff,

eglandular trichomes 0.5-2.5

limes also with short-stalked

ere.l (fig. M.-K) ... 14. I), plan

is pubescent (tangled, hyaline.

•dandulai liiehomes longer than

tunplexicaul. with blunt apex. Upper cauline

, 2.5-7(8.5) X (0.5)0.2-4(5.5) cm. similar to

c . .inline leases or o\ale-laiueolate and with

pari of stem, sometimes glabrous. Capitula I to 4;

(2.5)1-5 em diam. unhiding rays: involuere shorter

than rays, (5)5.5-4.5 em diam. I'liyllanes herba-

ceous. (0.7)1-1.2(1.7) cm long, 1.2-2 mmwide,

ovate-lanceolate to subulate. Indumentum similar

to the upper pari of stem, sometime- glahrale. lie

icptarles glabrous. Fionas with yellow corollas.

Ray (lower corollas 1.2-2.1 cm long. (1.5)2-5.5 mm
wide, obovate-elliptic. apex with 2 or 5 teeth, some-

limes toothless, acute or blunt. Disk flower corollas

4-5.5 X 2-2.5 turn. Cypselae dark brown, with

smooth or slightly grooved surface, homomorphic

ca. 2.8 X 1 mm. generally glabrous, sometimes

pus up to 5 mm, white to brown yellow-tinted.

Chromosome number. 2/1 - 50*. 00 (Pelaeva &

Splmnsky. I9H1. as I), bar^usiense Scrg.: *Cold-

blatt & Johnson, 1998, see comments below).

1. Doromcnm altaicum Pall.. Ada Acad. Sci.

Imp. Petrop. 2: 271. tab. 16. 1779. \mnirum

altaicum (Pall.) DC. Prodr. 6: 520. 1858. Ar-

nica altaica (Pall.) Turcz.. Bull. Soc. Imp. Na-

turalistes Moscou 1: 95. 1858. TYPE: [Asia]

"F Sumis montium altaicorum" |sine collec-

tor], ex herb. Pallas (lectotype. designated by

Alvarez Fernandez & Nieto Feliner (1999:

801). BM!).

Plant up to 80 cm tall. Rhizomes somewhat

woody, glabrous, generally with scaly leal remains.

Stems simple, sometimes branched at the upper

pari, leafy, with leaves all along the stem, inler-

nodes generally shorter than adjacent leaves. In-

eglandular trichon

Uahr;

Distribution. Central Asia (Turkistan and Altai

region to lake Baikal). Woods, meadows, and near

watercourses, altitude 1500-5400 m (Fig. 11).

In central Asia there are some species morpho-

logiealU similar to Uoronicum altaicum (i.e.. I), bri-

ipietii. D.fulcimeri. and IK i>nnsuense). All of them

have the same habit (solitary capilulum and mostly

leafy stems with uniform leaves), but only one of

these. I), jalconeri. overlaps its area of distribution

with I), altaicum. The character used to distinguish

between these two species is the presence of a pap-

pus in the ray flowers of I), altaicum versus its

absence in I). Jalconeri. The remaining similar spe-

cies are differentiated based on the indumentum

(long trichomes on the base of capilulum in I), hri-

quetii vs. short trichomes in I), altaicum (Fig. 10)),

and on the apex shape of ph\ Mat ies. which is blunt

(due to a sessile gland) in I), ^ausiiense (Fig. IB.

The citation of the chromosome number 2n = .'

.. urn altaicum was found in Coldblalt ai

Johnson's (1998) index, bill the original source I

>,:„/„/ -,;„,, mens examined. KAZAKHSTAN le,..„i

.Telekom. II Sep. 1 WI . Fndm s.n. 1 1 .F.I: Kelogn.e. Tuk-

sehinskne. 15 \.lg. VWKFednnu etal. s.n. (I.Kl: Mala.,.

Rubier 2772 ((41). KISSIA. \llay: monies del \H,,i.

Avu-kel. n'o Uaijs, Castroriejo it' \aldes Hermejo \-UKA2

<\l\l:Tigemlzk>i.5l .Ink I !!«> I . Kn l»r s.n. (S): lomskaxa.





I'.ij.kij. In.Uj. |(> ,|,iU I'M.;. Kn-nrlxoi s.ji. (I.K): Kl.k-

I 1
1

I li i i! I ninii II I l«)l ,. Mali rem S.

Tlmlehenl.o s.n. <I.K|: Su.iiiill inski je. II \ug. I "2:!. S„

/loshuihx s.n. l\\ I: (,omo- \llaiska\a. Ml. kslimnii. lake

TrlVt>U>e. 7}/n-.s-.s.*H /;//; il I'S). Kur>uliyu: Sihiria. gul>-

«)ka. I'M)-. /,,,

,.kij..S„„

Plant up to 150(+) cm tall. Rhizomes woody to

somewhat woody, glabrous, and generally without

scaly or fibrous leaf remains. Stems general l\

hranelied in the upper part. leal\. internodes gen-

eral K shorter than the adjacent leaves. Indumen-

Fedomr el a I. 2I<>

I.K). Chita: Zal,aikil4,a*,a. \

Irkul.k: \erkl.o>e. Ik-lki. V

ruvet al. s.n. (I.K): li./liiin.d

u.lti.l M.amar-Pazang, Po/

/,„.v, i'^oo
l II): K.iiM-jskav

Jan.- \<)\2. Troickij s.n. (LK).

Naml^a lll.-nv.i. 12.luK I'm, •

Illi. Vingi. Belogore, Tuk: '

'
'

( 1-1): Saxan. \ra<lanki. 20 Julx ivo.. umtnslmiHor ,V i><-

rin s.n. (I.K): kuraginskij. Ml. Moskxa. 22 \„g. l'«,2.

kr„s,,ul„,mi & luslmra s.n.
I

I.K): Saxan. Man. Ta,kal,k.

D/hma i klaxa. Krasnaharor HI79 (I.K): Sexrrnaxa. \ia-

danskago, 8 Jin..' IK<>2. A/"/../ <.//. (I.K): I kaxa

gnl,. Kai.skij. A^-hc/n.h- «^r (I.K): Si.li. SiMnia i Man,.

km>exa. b,/W /.';.-, il.Ki. Tumi: Sixan. Saxar.-kij. \l.li-

W.ku.a. Kmsnnhnmr 11172 (I.K): Itaj-'lajln.^k ij. saja...

lv ,. ' ,,' J. |it
i

i
i

.'-.,.
. •

" '.WIk): I'ij-kliemskij. Saxan. I xnUkij \/>ut. Chakpak.

I.ntiinii<»nr<i S.- Simula ,2,2 (I.K): Tod/hin-ki |. \k Vl ig-

klml. I lug-Taiga. .'. .IiiK I'TI. \i<ln,ui s.n. (I.K). West

Siberia: Tomskava, Zmcinugorsk, 15 Jim.- l»0'». /////, <./,.

(LE).

iid n.ullis

(up to 2

.lain ah-, more abundant

entire to slightly dentatt

lloweiing lime, populate

cordate to subcordate b;

2: 18, tab. 130. 1774. Arnica austriaca (Jacq.)

Hoppe, in Sturm. Deutschl. Fl. 10: 10. 1814.

TYPE: [sine collector] ex herb. Linnaeus

(LINN n.
e 1002.4!) (lectotype, designated by

Perez et al. (1997: 3)).

Ikoal leaves absent al

ovate lo orbii ailai. u ill.

base and blunt apex, with

leaves 0.5-19 X 4.5-12.5 cm. similar to basal

lea\es or sessile, fiddle-shaped. semi-ample\ieaul.

Upper cauline leaves 2.5-13 X 0.7-5 cm, ovate-

similar to the adjacent part of the stem. Capititla

( 1 )2 to 1(>: 3-7 cm diam. including rays: in\ohiere

generallx shorter than rays. 1.5-3.5 cm diam.: pe-

duncles' 1 .5-10 cm long." 0.5-2 mmdiam. I'hylla-

ries herbaceous, sometimes slighllv papery at tin-

base or at the margins, ovate-subulate, ueiieralb

with acute apex; the outer 0.5-1.8 cm long. 1.2-4

mmwide; the inner 0.6-1.4 cm long, 0.7-3 mm
wide. Indumentum of glandular and cglandular tri-

chomes, sometimes glabrous. Receptacles pubes-

cent, rarelv glabrate. Flowers with \ellow i-or.illas.

Ray flower corollas (1.2)1.5-3.5 cm long, (1)2-1



all, m\ lias 4.5-5.5 wi„|) t -,D in i

lac of ray flowers 2-3.5 X 0.7-1.3 mm. glabrous

or glahralo. w it li- nil pappus C\|i>olac ol'di-k Mow-

ers 1.5-3 X 0.7-1 mm. pubescent, with white pap-

pus 3-6 mm. Chromosome number 2/i = 60 (Skal-

inska, 1950; Baksay. 1956; kuzn.anov & \ncev,

1973; Strid & Franzen. 1983).

Illustrations. Jacqiiin (1771: tab. 130): Hegi

(1928: 713, fig. 121): SaAulescu ( 1964: pi. 189. fig.

2); llnlos & Vigo (1905: 8.49); figures 1C. 12.A-I).

Balkans,

-rii Pyrenees). Cultivated

and naturalized at least in I. real Britain. Crowing

rocky places, altitude 300-2200 m (Fig. 13).

icgard to |ili\ llar\ shape, r 1 1 1 r r 1
1

.«
- 1 o| eapitula ;uid.

in particular. ty pe and abundance ,,l indumentum.

based on the prolologue. where there is no mention

of the presence ol glandular In. homes. Perez el al.

( I 997) characterized it ,|, a iion-glamllilose spec les.

and accordingly, they chose a lectotype with no

glaiii hilar Irichonies. Although their loeloh pihe.a-

tion is technically correct, the distinguishing char-

acters given for this species are erroneous since

main populations from (, recce are glandular. \,

cording to Perez el al. (1907), these glandular pop-

ulations might be included in Dominium cotpctan

are similar, they basically d

(fleshy and scarcely piihesce

woody to somewhat woods a

glandular in both species. I

overlap their areas of dislr

n addition, there are Iwo ol

eally similar to Domnirum

iractarum and I), pardalianches) that may

lese two species do

er species morplio-

zomes in I), pardalianches vs. woody tc

woody in I), austriaciim). the fruit color

(black cypselae in I), pardalianches \s.

ed lo olive-green in I), austriaciim). tin

to 0.4 mmlong) to glabrate in I). ,

pubescent (glandular or not) in I).

12 A, K, F)), and the heterocarpy i

(llesl.N du-

al malm il\

Selected specimens examined. ALBANIA, kor Ve: <

Irovice. Moskopole. Alston & Sanduilh 2//</ (BM. k). A
DORRA. Pla de Sorleny. 7 Aug. 1948. h,sa & Montsen

s.n. (BCF). AUSTRIA. Karnten: Plocken pass, 4 Ai

/"" ' -" d!M
!

I. I .11. H.I
,

la I .1 ,
,

Zillertal, Kramer i:t(,f,[\\ |. lit I.OUII \ Kla-oex", ad:

Ml. I'irin. lag.. Ok . 27J„K l<><>;>. ,;„„„.„ ,, /;„,,,„.-

A

Martin-Blanco s.n. i \1 \i:i!i. Kmis lil: 1,'ila plar.ma. in

StHbn |()s]
I

v <Vj Thornton-

i Cherkia. Jub
.1 \. Tal.a Mag-

s.n. |K. MO).

I'KANCK. Canlal: KOmhricrc «

/'„,/„/ m.liai. Ml. Loire: Pilal. u.ule ,lc IVIu^m ,,„

(act de rOcllon. Harhezal IIVH ( k I. Pyrenees-! Men-
tales: ( enlaiare. ma-al .In Carlilc a Malaii.-rc. Setmen

>'W»' (HC. \l\l. OK.BMWVOsel.al/.: Ilirschkarnm.

(...-enke. WcniMlu.i. 12 Vug. I»7R. Ohonn s.n. <k).

Ill NCMIV S/cpc. /,,,>. Iluheri, fal,.,. kleiiie^ohl

haehtal. 28 \ug. I'M I. Yw//W» .,.„. (MA). ITALY. Tos-
eana: Ktruria. l-'irenze. Bom,, lung,,. 2a Aug. I<0 7. Finn

s.n. 45. KM. k). I'OI.WD. Olkusz.: klueze. Brala.41 Max
1 <>7

1 . Frey & Sztyler s.n. (I.K. \U BOMAM\. <;„rj:

Verkhovinskij. Cliernij Clieremnsli. P..,.

ft al. 1650 (I.K). Zakarpalskaja: Veritsk

Ifroshina s.n. (I.K). YUGOSLAVIA. Cm;
Ranina and Baiiasniea. Edmonson .128

ska: Gerovo, M. F. & S. ,,'. Gardner 25a
acka gora circa Sosice. 17 Mav 1871,

(/A). Makedonija: Gehiet der Mala Ru
(B): Golesnica-planina. Begova. Horn,,

Slovenija: I'ekel-Schluehhi Ohoniea si

siidwestlieh von Lubljana. 28 Mav I9oo,

Plant up to 80 cm tall. Rhizomes somewl

woody, glabrous, generally with scaly leaf remai

Stems not branched, leafy completely up ent

stem, internodes generally shorter than adjact

leaves. Indumentum of short- and long-stalk

glandular trichomes (1-5 mm), more abundant n«

the eapitula, rarely only eglandular trichom

h-aves entire to slightly dentate. Basal leaves gt

erallv absent at flowering time: blade (1.2)2—4

(0.9)1-2(3) cm wide, ovate, elliptic or obovatc. w
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base, and blunt c

*tiole (0.9)1.5-3(5) t

adjacent pari of stem, sometimes with glandular

maigins. Capita/a -olilai\. (l)5-7(!i) cm diam. in-

cluding ra\>: involucre shorter than rays, rarely

equaling them. (3)3.5-1.5(5) cm «liam. Phyllaries

herbaceous; the outer ( I ) 1 ..S-2(2.5) cm long. 1.5-

2.5(3) mmwide; the inner 1-2 cm long. I -2(3.5)

mmwide, ovale-l.uiceolale lo subulate. Indumen-

linn -nnilai lo (Ik- i

j

[
.

f
><

• i
|

>a 1 1 ol stem, more abun-

dant at the l.a-c A'r, ,/»/,/, /,-s -labrous. ratelv with

scattered shorl-slalked glandular Irichomes. Flow-

ers with yellow corollas. Kay llower corollas ( I .H)2-

3 cm long. 2-3(3.5) mm wide, obovate-elliptic.

apex generally with 2 or 3 teeth. Disk flower co-

rollas 3.5-5 X 1.5-2 mm. Cypselae dark brown.

boi iioqihic. 1.5 .".
I mm. glabrous, sometimes

with scattered cglamlulai In. homes or glands. Pap-

pus up to () mm. while In \cHov\-liuled. Chmmo-
some number unknown.

Illustrations. Figures 2K. K IOC. 1).

Distribution. Central and southern China (prov-

inces of Sichuan. Tibel-Oinghai. and Yunnan), and

he Himalayas. Open moist rocky places and

litude 3(KH)-5(KH) in (Fig.

'

morphologically very similar lo each other. Domn
nun, brbpietii is included in ibis group, but its dis-

tribution m.i\ nub o\erlap lli.it ol I '). (ale, men. The

character used lo distinguish between them is the

helerocarpv in I), falconer! versus the honiocarpv

in I). brbpietii. There arc other species outside this

morphological group. I), knmaonense and I), sten-

oii/osMim. thai al-o o\eilap pari ol llieir area of dis-

tribution Willi I), britpielii. bill I), sleno^lossum is

quite different from I), briquetii in noticeable char-

acters (i.e.. mi iner of capita la. color, shape and sj/e

ol rav Mowers, and shape and size of phyllaries) as

nd type of indumentum). (See also

already discussed I - for I).

Forrest 151M (K): Oika-gu.-pii. Mckong-Salween iliiii

Sarong Forrest 14526 (BM. K. K. \Y): Dii Chi. vail.

Paslui, Khain, Hanbury-Truey 22 (MM): Doshong I .a. A.7«

don Ward 5866 (K); Sohbe I .a. Kindlon Ward 12125 (U\

Tha Ch.i valley, Kingdon Ward 19592 (BM, E, UP:

kongbo. Tsangpo vallev. l.uslia Clin. Ludlow et al. 47.

(BM. K, PPS); kongho. Tsangpo vallev, Pero La, Ludb
el al. 52115 (BM. K. I PS): kungho. Tsangpo valles. I)

shong l.a. Ludlow et al. 5258 (BM. K. UPS); Tsanang I

near Paka. Ludlow el al. 5870
{
BM. I . I PS); al.nve Shov

Dzong. Pome, Ludlow el al. 15118 (BM. K. UPS): Ba I

Pasuni Clm. kongbo. Ludlow et al. 159.55 (BM. K. .

I PS); Budi Tsepo la. kond,,,. I udbm el ol. I52f>l \\V

V.. I PS): kongbo. \\olo Sa.na. Ludlow el al. 15601
1

1!'



I i: T-armig. Wuli-la, Rock 22380 (GH, M ): Ball,. Thai,-

I, a In liagmaliaral. Schlo^intical .VH>2 ((ill). Vimiiaii:

Chi.-n Clman ,\ ll-i valley. Fnr,es! 7><n2 ||j: Cliungtiaii

plateau mountains. Forrest |,TO <K): \1.-Ung Salw.-en

divide. Forrest I I 1 1 .',
| K. Kl: Mekong Nangl/e diM,l,-. \-

wa. AW™/2.>6</5 (K. <;. K): W.i-lls, area. /-W,-.*/ ,7.//.;/

(IJM. Kl: inter Mmin- l.ii-.ljiaur Sakeeli el Djiou-djiang.

in j..-i Ts.-hiar.ns.-h.-l. Handel-Mazze,,, I T6.> (\\): \-iu.i-

!>.-. .",(.00 m. A,v;g,/e/,- \\„r<HV,)i Licliiang. McLaren K>7D

(WW): Vlt. llal.asha,,. N.l.iku. I ikiang i m,, Y,n
;

,i/,

drainage busin. AW/, 96o7 (K. Gil. k): mountains ..I

Hung-po, Tung-rhu-Iing. Rock 22891 <HM. K. (ill. K. MO.

M ): Dokerla. \-liiu I/.-. »,//;« ol"07, (CM): Mekong Sal-

u.-en .livid.-. Sila. )fi 222m (K. Gil). INDIA. I liar IVa-

DufWe 849 (G, K).

4. Doronicum cacaliifolium Boiss. & lleldr.,

Diagn. PI. Orient, ser. 1, 11: 31. 1849. T\ I'K:

Turkey. Taurus, Mt. Ghei-Dagh, \T. Heldreieh]

1043 (lectotype, designated l>y Alvarez Fer-

nandez & Nieto Feliuer (1999: 802). C-UOIS!;

Plant up to 50( + ) cm tall. Rhizomes woody to

somewhat woody, glabrous, luonililorin. som.-limo

with fibrous leaf remains. Stems hranched in the

ii|)|ier
1

1: ill. leases mainly distributed in the lower

ii Ki-.:!. . u»|»er internodes generally longer llian lh<-

adjacent leaves. Indian, niiun n! unisonal.- eglan-

dular trichomes (0.2-0.4 mm), sometimes with

short-stalked glandular trichomes and a few mul-

liseriale .-glandular ti i. -homes, more .ilniiidanl in ni

the capitula and sometime^ glabrous at the base.

I.earcs denlale. I!:i-;il have- generally present al

flowering time; blade 5.5-8 X .5-9 cm. orbicular to

suborbicular. with .-..rdate ba-e and blunt apex.

with a. tinodromous venatio i: petiole 8 19.5 cm

long. 2 -2.5 mmwide. Lower eauline leaves with

blade , i. 6 X 8 cm; petiole ca. 6.5 c n long. 1.5

inmwi. e, similar to basal lea ves. Midd e and upper

eauline leaves 3-4 X 1.2-5.5 cm. ses sile. li.ldlc-

shaped scmi-amplexicaul. the upper •a\es ovate

to brae -like. Indumentum s milar to the adjacent

part of the stem or glabra!.- ' 2 to 13: ca.

3.5 cm liam. including ravs; imolu. re shorter than

rays, 1- 2 cm diam. Phyllan >.s- herbac. ous. 6-7 X

2.5 „„, . ovate-elliptic to ov -. generally

with acute apex. Indumentum of utn-erial.- glan-

dular trichomes (0.2-0.4 mm), sericeous, abundant.

Receptacles glabrous or glabrale. Floieers with yel-

low corollas. Hay Mower corollas ea. 1.7 cm long.

2 mmwide, oblong-elliptic, apex generally with 3

teeth. Disk flower corollas ca. 5 mmlong. Cypselae

brovvn-liiile.l. with slightly reticulate surface, di-

morphic. Cypselae from ray flowers 2-3 X 0.9-1.2

nun. glabrous or -labiate, uilln.ul pappus. Cypselae

from disk flowers 2-2.7 X 0.9-1 mm. pubescent

(eglandulai 1 1 i. -homes), with pappus white-tinted.

Illustrations. figures 5A-D, 7C, 8B.

Distribution. Southern Turkey (Antalya and

konva pro\ inc.-.-). I. rowing in -dia.K rocky places.

elevation 1800-2300 m (Fig. 14).

Most of the Doronicum species from Turkey are

similar morphologic-ally (rhizomes woody to some-

what woody and glabrous, several heterocarpic ca-

pitula. and a lew but \er\ large h-a\e>i. Ih.-. -p.-

only one of these is consistent,



niliform) and the dupe, -i/e. :iml l\ (»« of indumen-

lum of phyllaries (Figs. 5A-C. 8B).' Geographically,

the closest species within M-, inorphologir.il -roup

is I), reliculalnm Iroin western Turkey (Figs. 1 I.

26). but this one has different shape, size, type of

indumentum, and color of phyllaries (Fig. 26K-G).

< hilside this moiphologn al -_> t

»

1

1

1

1

. oul\ I), oiientalc

• I rt, ! .. imrn.s i unined I! WW\ Antalya U
.,,. />„../, //;/;/ ik. <;. k. mo. \w. \k.iag,/we. //.>.w

x). Konya: lla.lim-Alanva. />»<»/«« ;>5M (CAZI).

(Griseb. cK A.

Schenk) Nymaii, Syll. Fl. Km. Suppl.: 1. 1865.

Aronicum scorpioides var. carpaticitm Griseb.

& A. Schenk. Arch. Naturgesch. 18: 342.

1852. Aronicum carpaticitm (Griseb. iK A.

Schenk) Schur. Verh. Millh. Siebenbiirg. Ver-

eins Naturwiss. Hermannstadt 10: 137. 1859.

as "carpatliicitm." Doronicum grandijlorum

suhsp. carpaticitm (Griseb. & A. Schenk)

Kouy. Rev. Hot. Sysl. Ceogr. Hot. 1: 53. 1903.

TYPE: not located; protologue citation: "Sie-

benbiirgen: in der alpinen Region dersiidlieh-

en Karpaten, /.. B. am Szurul (Fuss), nach

Schur bis 7000' austeigend."

Plant up to 50 cm tall. Rhizomes woody to some-

oiniing dark scales on nod,-,. Stems not branched,

generally scape-lik<

Ja brotis in the Io\m-i pail. I cans dentate to -4 edit l\

lca\es generalh pre>enl at llowcring

. orbicular to broadly

eglandular Iriehomes inainK on the edge of I

blade, and scarce short-stalked glandular I

chomes. Capilnla solitary. 3.5-5 cm diam. inch

ing rays; involucre shorter than rays, 2.5-3 <

diam. Phyllaries herbaceous. 0.9-1.2 cm long. 1.

4 mmwide, ovate-subulate; margins sometimes c

iate, with acute, stiff and equidistant multiseri;

eglandular Iriehomes (up to 0.6 mm long). Jn<!

iseriale eglandular Iriehomes. Receptacles glabni

or almost glabrous. Flowers with yellow corolli

Kay flower corollas 1,1-2.2 cm long. 2-2.8 n

wide, oblong-elliptic, apex generally with 3 tee

Disk (lower corollas up to 4 mmlong. Cypselae (i

X 0.8 mm. s carcely |)ubescenl (eglandular t

chomes) to gl. abrate. (Cypselae from ray How*

sometimes with a poorly developed pappus. Papp

up to 3.5 mm, white-tinted. Chromosome niiinl

2„ = 60 (Tasei akevitch el al.. 1989).

Illustrations. Savulescu (1964: pi. 98. fig. 3)

Distribution. Europe (Carpathians). Meadov

shady rock\ pi; ices, and near watercourses, altitu

1200 2200 um(Fig. 15).

The type rrn iterial of Aronicum scorpioides 1)

Griseb. & A. Schenk could not

found, and although the protologue matches the (

agnostic lealun s of this laxa. its identity here

tentative and the formal synonymy needs to wi

until elarilieatii

Doronicum < arpaticum and I), columnae a

closely related species, which differ only by tin

heteroinorphic versus hoinomorplnc fruits, respe

tively. Simonkai (1886) described a new specie

well-developed pa|

lobnd -p.ci,

2-4X2-4I

sidercd by Cavillier (1911) to bt

(D. carpaticitm X D. columnae). I cannot eon!

the hybrid origin for this laxon and therefore

elude it as a synonym of I), carpaticitm due to

prc-cnee of pappus, although poorh de\elopcd.

Selected specimens examined. 1U l-GAUIA. Plov,

Kalofer, Wagner 77 {(]). Ill MiARV Brazterozt-I

szod: nioiili- Clisia ad Ko.lnani. 23 Aug. 1<X>2. Degen

Jills l«n»7. /-V/a/,-/,» A Jtimrka s.n. (I.K). I

Cciilihiii. 1000 ,„. || JuK 1 022. Cnntes,,, s.n

\K). S). Ko,jaias: IJTlca < iasca.la. 17 Aug. I<><

s.n. (IS|: Transsihaniac alpe> \rpasenses. \u

li'.o.i. SunLnrics s.n. (15): \rrlop et Vilopu



(Ill: k;ii|>ati khr. Clirrno^ora, < Julv MX* I.

Il I'.L Slanisla%»kaja: Ml. (.nl.nla. liakl.m-

.lul> I'W). I'mlo! s.u. (I.I |. /aUa.,,al-L
,

i

Boiss. iK K'.-iil. r\

Willk. & Lange, Prodr. Fl. Hispan. 2: 108.

1870. Doronicum plantagineum subsp. carpe-

lanum (Boiss. & Kent, ex Willk.) Rouy, Rev.

Bot. Syst. Ceogr. Bot. 1: 34. 1903. TYPE:

Spain. Madrid, sierra de Guadarrama. IVria

Lara, July 1858 [P. E. Boissier s.n.\ (lectotype.

designated by Chacon (1987: 267), COI-

WILLK!).

'lant uj) to 120 cm tall. Rhizomes fleshy, with

ling white-tinted short trichomes on nodes,

ml gciieralK with leaf re-

mains. Sinus branched in the upper [cut or simple.

(up to 1.5 mm) .m.l .hn,i-~i.',lked glandular tri-

stalked glandular

upper part of the i

base, sometimes mainly glandi

near the capitula. Leaves entire

5 mm) at the

slightly dentate. pus

(1.5)3.5-1:5.5 cm long, (0.5)1-3 mmwide, bnver

and middle cauline leaves 3-11(15) X 1.5-7.5(10)

, in. -i in i la i !<> ba-al lea\ es nr sessile, fiddle-shaped,

sometimes ovale, semi-amplcxicaul. L'pper cauline

leaves 1-7.5(9) X 0.2-4 cm, ovate-lanceolate.

adjacent pail ol' llie -Icni. Cijiiluld I loii. 2.5 (i|7>

cm diam. including rays; involucre sliorter than

rays, 1.5-4 cm diam.: peduncles (0.7)1-16(21) cm

long. 0.5-2.5 mm wide. Phyllaries herbaceous,

owite-suliulate lo narrowb elliptic: the outer 0.8-

2.2 cm long. 1-3(3.5) mmwide; the inner 0.7-2.1

cm long. 0.5-2.5 mmwide. Indumentum of long-

slalked glandular trichomes and sometimes also

with eglandular trichomes. Receptacles puhescent or

glabrous. Flowers with \ellow corollas. Ray [lower

corollas (1.2)1.5-3 cm long, 1.7-5 mmwide, oh-

ovate-elliplic, apex generally with 3 teeth. Disk

flower corollas 4-7(8) X 1-2.5 mm. Cypselae

hrowu-linled lo oli\c-j;rei n. uilh grooxcd-l'elielilale

to somewhat wart\ surface, dimorphic or homomoi-

phic. Cypselae from ray flowers (1.5)3-1.3 X 0.7-

1.5 mm. glabrous or glabrate. with or without pap-

Cypselae from disk flowers (1.5)2-4 X 0.2-



//-"' .',,'//..; figures 1 I-. I0\-I).

)> Massifs in ll r of tl.e Ibe-

rian peninsula in Spain, plus some scattered pop-

ulations in the north. Open iMoi-l rock\ places and

near watercourses, altitude 900-2500 in (Fig. 17).

Selected speci

]

^u2^'<\\\

SPAIN (aslilla-La

Doronicum carpetat mmis variable wi ill regard to

uantity of indument urn. size, ploidy level. and

rcsciicc ol pappus ii , the ray flowers.

.ese characters folloi \s geographical p< . and

, most cases these populations can he ,1 istin-

uslied morphologically. 1 1 v hi idi/ul ion events holh

Illustrations. Kigu.es IK. 6C. 16.

Distribution. North of the Iberian pe

and mountains in central Spain and eastc

tugal. Open moist rockv places, cliffs,

woods, and near watercourses, from sea I

2500 m elevation (Kigs. 17. 18).

This taxon can he confused with Doronicum tuts- Avila. Solana dc \vila. lacuna del l)u(|iie. arrnyo Malillo.

triacum due to their similarities (e.g.. hahit. leaves. \l'<ue: X- \ai:ue </.,'/ iM \ i : ^alamauea. Candelario. sierra

capitula, habitat: see comments under this species). $ H

f
ll

, f
*'"" '"•"'»'" '"' "[-" ' ^ ';--

. .
. . .

.
• •

1 ,1 • ' " iri ! '' L
' ^"-' '''«• I'" " ^"" ill. I

1
!

,!lll\ \'>:<
I /. -

I 'ill the presence of I his latter species
I n the llicriau

,., ,,, , „ <M \. M U'l: \,,|,, ,„,,,,, ,| r \|,, M,
,,. llu ;m ( |es

peninsula is only based on a few gatherings more sus de T<>rna\acas pn-s fiasco, ia. Houixcau 27,1)!! K Ol

than 50 years old from Andorra and Cerda-ue in WINK. K. M \. N ^ >: \vda. II Cahilem. lojnlv |«>7«i.

the Pyrenees. This species must be searched for in
( '" rr <>«>> '"' "' >•''• (MA(.H); Zaimira. I'uehla de >anahna.

Uurgos. pien I'rigaza. Caslroricjn X h'ernamlr: (tunas

VMl |M\): \v,la. Kl Han,, de' Aula, sierra del Mare,,.

CusHonrj,, vi ,//. 71.;.! (VI \ I: Se»o\ia. Cere/,, de Arriba,

pieodol Lobo. t.Vs/ronc/o ,•/ a/. 11)70*/
I VI \ ): Itin -os. \ al le

de \aldolaguna. ~i, Trade Vila. Ml I lacddlo. („! /unii-a

X Urjan.hv 225 -«« (M \ I: \ula. Ilovos del Lspino. I as

Chorreras. I.,,cem> A; l./^/s 2dti
i M \ i: Soria. sierra Ce-

hollera. rio Kacioncillo, 5 July 197<>. Mcndiola s.n.

onleiuporaiv and in the origin ol one of the sub- (M\C|!|: Soiu. -ierra ( iai boiiera. (> Julv l'>7°. Mendiala

,poc,es here reeog„i/e,| |subsp. Jiazu) cailllol be
v '"'

<

N1 Kl l!|; S
'

" la - Kl l5«-"-..lar. sierra ( lehnll.-ra. I7.l„lv

i i i ,i • .. r ,, 19) M \l 111: Soria. hagiina Vgra de I r-hscardedm his group. However, hu.he, invest,- ,_ ,,,„,.,,,,,, ,„ „„_ XM|| ^ ,,,,,,„,,, ,,,

nation is needed, and al nl. tuxononu. m, |, \|„, , | , Nl|ll|1 , , NmiM, -, hm ,
«,.._, Aw ,/,„

ignition at the siibspe, die level is preferred to ban- ti'nez el al. <.//.
(

\1 \l i: Zainora. San Martin de Laslaneda

lie the intraspecific va.iabd.lv (see also comments ''"I -'be/,.. 22 June |9ii7. Ii„„ ,n. <M \ i. \v,la. -„,,a de

or D. grundiflorum). In the present taxonomic
^edus oriental p »,t.o <le Mijares. July I'W ««

,
.. ', „ . .

'
.

W«/« .v./;. |M\H: \\ila. \avalfiiii|... "Mrwi.Ha .le ln>Ca
'•al'-'-nMb, follovv.n^ubs, ..,., ...omu/.d lllMl|11 ^ , „„ nSi/ MN|l . s mU

hies. Majadarriihi,. V-»,//„ /uhuarrrtn 12525 (MA): Avi-

xkv to Si hsi-kciks or /*wn/r.v w i.iot/iv! m
Ia

' San Maitl " (l ''
1 '

'""I " •'

"

a r

.
>,.-//,-,/ Zuhizum-hi 2267,4

(MA). Comunidad de Madrid: Sierra de Uiadarrama.
Ueeeptarle ^l.,|„,,i,s or "lal.rale: plants ,niri- laj-una de I'enalaia. l/;n«r„- ,/ „/. HII2

( M \ I. la Kiojn:
allv hearing one eapiluliiiii 2 K/rarav. eern, de San l.oren/o. I///;,//,/.- ,7 ,//. ,*,V/7.

I M \ l:

'. Receptacle pubescent: plants hearing one lo pnerlo de l'i,|ncr.is. .\,mhalli .
'><>!! I (K); Zaldierna. sierra

several capitula A ,| r la Dcnunda. pi,o Tomeuen... II Julv 1992, Urrutia
!(]). Cypselae ol di-k lieu,,- uilli moslfv glandular *.,,.

( M \). I»ais Vasco: \lava. I,a \.e/.v. sierra de Alzarria.
triefiomes (,h. // curpelumun sulisp. f//,i;// 1 Julv 19}}.",. / nbe-Hrhehama s.n. (VIA). IVim ipado ,|«.

!'. Cvpsela.'ol disk flowers with moslK eglandular Asluria>: lagos de Saliencia. /.i/,rfl» & L;r^,.v 2569'
triehonies (x-. I), carpelamun subsp. kuepferi (MA).

1(1). Lower and middle cauline leaves with eglail-

Doroiiieum carpetaiiiim subsp. diazii

(Perez Morales & Penas) Alv. Kern., Novon 11:

with mainlv glanduhu lriehon.es 20|, 2001. Doronicum diazii Perez Morales &
6a. I), carpelamun subsp. carpelamun p,. |)as> I, af;asra li a |5 : | 55, fig. 2. 1900. TYPK:

Spain. Leon. Abelgas. Puerto lieiniejn. Julv

6a. Doroiiieuni carpetamiiii subsp. earp*tan- 1074. C. Romero s.n. (hololype, LKH 4290 not

Plants glabrous or glabralc generallv glandular Plant up lo 70 cm tall, glabrous or glabrate in

in the upper part, sometimes also with scattered the lower part, glandular at the middle and upper
eglan.lular triehonies. Receptacle pubescent. Cyp- part, sometimes also with scarce eglandular tri-

selae dimorphic, the inner with eglandular tri- ebonies. Stems generally simple. Basal leaves



e 16. A-l). Dominant! air/irlanum subsp. aiqirloiiiim (-It.iun ln.ni /.,/,,/„, lV \<i>u»- Jar,. M \l.

-15 Phvllarv. C. Indiinirnlnni <>l a plnllan. I). Has flmwr. KM. Dominant! airpetanum subsp

from Wv;/n> cv W///V n./i.. M \ I.
—K. Capitiilum. —K 1'lnllan. —(.. Imlumrnlum of a phvllarv. -
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a long. 1-2 mmwide.

Lower and middle eauline leaves 3.5-8.5 X 2-6

cm. Upper eauline leaves 1.2-5.5 X 0.5-2 em. Ca-

pitula 1 to 2(4). 3-4 em diam. including rays; in-

voluere 2-2.5 em diam. Phyllaries 0.9-1.4 em long.

1.5-3 mmv\id< .' . on- to 'Jalnale.

Ray flower corollas 1.3-1.9 cm long. 3-3.5 mm
wide Cvpselae generally dimorphic, ray (lowers

sometime- with pappus poorb developed. The in-

ner cvpselae iii.i ml ' nil \ i » I n iiio-oine num-

ber 2/1 = 60 (new eoniil reported here: Spain. Leon.

Riolago, Alvarez et al. 924 (MA 611192)).

Illustrations. Perez & Penas (1990: 156, fig. 2);

Figure 6C.

Distribution. Northern Iberian peninsula (Can-

tabrian range) and central-eastern ranges (I'm .,- tie

{ rhion) in Spain. Open moist rocky places and

screes, altitude 1700-2100 m (Fig. 18).

Although type material was not available, plants

collected at the t\ pe localil) and also several spec-

imens identified by Perez (one of the authors) as

Doronii mn iliazii were studied.

Selected specimens examined. SPAIN. Camilla y
Iron: I .run. S;m Kmiliano. 1,'iulago. pin. I

**
1 1< .1 1

1

; i . \lcarc:

el al. 021 (MM: Soria. Si, Tin de I rl.i.iii. Cehullns A 1/

cmsu li:U> (MA): N.ria. ( :..v aleda. maei;,, de I .hit,.,, la-

guna I aiga. (Ill /nmi><i A Meiandi, 120 " ',
, M M. -..na.

sierra de Frbion. Liuiuia \egra. Ilarrold A' Mclleail, 2 III

(K): Soria. del |,ieo de I rhinn al pico 'Ires duces, 20 Julv

|0,",2. \annn, s.n. |\l\l'l: l.e.'.i.. pi-ha IVnonla. Vl.el-us.

27 July 10! HI. I'uenle A I'cie: Mm,lies s.n. |\1\. MM);
Soria. sierra tie I rhion. <andunt> .111(1 ;ki IVin. ipa.l..

lie \sl111ia-: Suniedo. Inai'ia (If Mimas fongas. 2.) Aug.

P>».">. \edns.n. (MA).

6c. Doroiiicum <-arp<-laiiiiiii snbsp. knepleri

(H. Chacon) Alv. Fern., Novon II: 29. 1, 2001.

Doronicum kuepferi R. Chacon. Armies Jard.

Bot. Madrid 43: 269. 1987. TYPE: Spain. Ca-

ceres. sierra tie Majarreina, cerea del pieo del

Telegrafo. 7 Aug. 1946. S. Rivas Goday s.n.

(holotype, MA 155587!; isotypes, MA
318763!. MAP 11944!).

s. Steins generally simple. Blade of basal

2.5-5 X 2-6 cm; petiole 4.5-14 em long,

im wide. Lower and middle eauline leaves 3-

.5^1 cm. Upper eauline leaves 1-3 X 0.2-

11. Capitula 1 to 2(4). 2.5-5.5 cm diam. in-

,g rays; involucre 2-3.5 cm diam. Phyllaries

.7 cm long, 0.5-2.5 mmwide. Receptacles gla-

to glabrate. Ray (lower corollas 1.4-1.7 em

long. 1.7-1 mmwide. Cvpselae dimoi -phic ia\ (low-

er- sometimes Willi p;lppils
I

rl\ developed, file

inner cvpselae mainlv with eglandular trii homes.

Chromosome number 'In 00 (Chacon. \'K\~: re-

counted and confirmed here: Spain. Aula. I'mlilla

de Talamanca, Alvarez & Yagiie 933 (MA 611 198)).

Illustrations. Figure 16F-H.

/Cv/,-,/. ;;/,*;,-,

peninsula (Sie

places, screes, and ne;

I .';o« 1 :: .00 m (Pig. 18).

Selected specimens examined. SI'UY < a-lilla ^

Lroii: Avila. Solatia de Avila. IVrtilla de lalaiiiama. 17-

rare: A' )afiiie OAA (MA): Avila. Kl Calvitero. 10 JuK
l<>79. t.anuscn el al. ,.,,. (M \ I: Salamanca, sierra de I5e-

jar. Kl IVa.npal. I \u- 1977. Ciwsen, el al. s.n. (MA):

\vila. lacuna de Credos, sierra tie Credos. Diessei 11 If,

(h.); Salamanca, sierra de Kejat, II Trampal. \ich, I el,:,,'

elal.27Af>\\]\): \ v ,la. \ illalnm. I.a Serrola. .", Jub l""7.

(W •.,. 27 .

1900. Pan s.n. (LY|: Sala.iianea. sierra de l!e Mi. Ilnva-

mt.rt,. 22 Aug. 1983. AV<, s.n. (M ACM): \vila. Siena de

Credos. Kl More/on. 20 Julv 1 95J',. Ricas Codav s.n.

(MAI): Wila. sierra tie Hejar. fa Ccja. 20 Julv |9!',<>.

A'/Vi/s IA,//,/,e: ,-/ ,//. s.n. (M Ml: \v,la. |,uert«, tie Villa-

toro-Villanueva del Campillo. 20 May |9ii2, Sanchez-

Main el al. s.n. (MM I: Silamauea. sierra tie H.-j.ir. fa

Nova, t iicti de la IVfia INegra. II Julv 1990, Sardineru

s.n'. (MAF): Avila. sierra tie lormaulos. Puerto Castillo,

tare,, tie Kl Bareo. 23 Aug. 1990. Sardinem s.n. (MAP):

Salaiiianea. Caudelario. Cab iter,,. I ,//,/« AVrwe/o ,-/ „/.

5o72
(

. Doronicum carpetanum subsp. piilx-scens

(C. Perez Morales, A. Penas. F. Llamas & C.

Acedo) Aizpuru, in Aizpuru et al., Munibe 50:

I I. 1998. Doronicum puhescens C. Perez Mo-

rales, A. Penas, F. Llamas & C. Acedo, La-

zaroa 14: 7. 1994. TYPF: Spain. Leon: puerto

del Ponton, 12 June 1992, A. Penas & M. E.

Garcia s.n. (holotype, LFB 47120 not seen),

eglandular trichomes at least

o glandular in the upper part,

s 4-6.5 X 3.5-5.5 cm; petiole

1.5-5(7) cm diam. including

Cypselae dimorphic.

1 eglandular tricliouie.-. ( ;hr,,iiiosoin.-

120 (Chacon. 1987. as I), carpetan-

Distribution. Northern Iberian peninsula in

Spain and central IWIiumI (N na da Fslrela). <)|ieu

moist rock\ places, cliffs, woods, and near water-

courses, altitude 50-2200 m (Fig. 18).

Although type material of Doronicum pubescens



Selected specimens examined. l'( HM'l ( , \ I . H.-irii

rl ai I2<>h(\\\\ s|»\in' <.,„,.,!

July l«)H2. \edos.n. |\1\): Ml. Culatrapa. Ma/andr.-m. 2

July l"J!.i. \edo s.n. |M\l: pile Ir I'icdra-di.e ium-. !/

rarr: >>L>,i (M\): X.-jyi de l.icbana. ledantes. p.lerlos dc

I'in.-da. f/n//v.- A' h^,.- <>// (MA): liienle I),-. //„/•/•,»/,/

cvl Wf«<<«//i /.>/»• (K): Vega (!c I'as. puerto de Kstacas de

Truel.a. /W» ,/c Soul, nana X Mamies l(><>t> |\l \): Snl.a.

Kl H.-nar. l.'Cluly" 1077. AW)/,„/,>„.- «/ „/. ,.,,. iMM I:

Icon: I'al.-n. i,i. Canl.ni.. .1.- \rrilu. U/.. </<//. .,7>.,'//.

(MA); I .eon. Kiieiiicilo. lacuna de la liana, l/rair; "IT

(MA); Leon. Oscja de Sajamhre. puerto del I'ttnltiri. 1/-

rarrz X )af;ii,- ".if, (M \ ): Leon. IWa de lluergauo. Cor-

iscao. arrow. I.unana. t/r,//v- A hifiiie W7 I MA): Leon.

I'uel.la .1,- I ill... I!! July 1071, \ndirs s.n. (MM): Leon.

Noeedo. Curl,. Aneii.o. lit July I'd. />>,„,„ ,.„. (MAI):

Leon. circoCel.olle.o. puclodcSan Cidro. K.July 1071.

Casaseci X l-rnifimlr: />„/; ,.//. (\| \): Ledn. puerto de las

Seniles. 27 July l

( >7<>. r.V/.«i.«TH <•/ i,l. s.n. (M\); I, m'.ii.

ciilrc It- ci.l ilr I'anili-trin-ilas i-l I'osada ill- \aldeon. C'/xir-

/./// I r>()l 7 (It): I..-.HI. I'ala.ios del Sil. pico Catoule. 15

Aug. 1007. l/«ir///i KAiii.-.. .s.h. (M \CB): Leon, pucrlu de

I'andelrave. I(> June l«>.".l. Kims Martinez el til. s.n.

(M U'C/amora. I'ortilla del I'ado, nelo. 2 I July 1072. \al-

,!rs Urnnr/o v/i. l\l\l C.dn -in: In-... ( onantes. motile

( amporreil In. Degrada. pirn Ire- Ol.ispos. ihaiez el

ul. <>2(> (MA); La Corona. Caaveim. 27, Apr. I'),'!!. \micli

rl al. s.n. (MA): la Cortina. I 'nettle Car.ei.a. 20 Max |0,-,.y\

Hello! s.n. (MA. MACI5. M \K): O.e.ise. sierra do h.yer-

t.adeiro. Cal..va <l.- \al do Cabivim. 10 July M>73. Cas-

I, I s.n. (VIA): Oi i \ .. . II Mil i MmI

1,'amil... Mcinn /,',' i M \ : l.i I oimia. Ylalpica. As IVl.-

las. 10 Ju.u- 1001, Soilon, s.n. (SANT).

Astiirias: supra I'ajares. I 1 July l!'.02. Lmia.x

Can-as de \aieea. xega de lii-lllo-. Mlllliellos.

',,-/ „/. /:;'>/ (M\. M\Cli. MAK).

Widder, Feddes

Repert. 22: 115, Taf. 2.
r>-27. 1925. TYPE:

Kiiriitcii. Koral|)r. I in dIk-isIi-ii Wt-ipuassci^ra-

l.en, nulic der Waldpreiizt- Ihm etvva 1630 m,

/wis.l.rn clt-ii HVlshlik-keii des Baches. 20

Aug. I<)23. /<: J. Widder s.n. (hi)lotyp<-. CZU!:

isotypes. C,'/X\).

'lant up to L00(+) cm tall. Rhizomes woody to

nculial woody. mmiitK piil.rscoiil to pubescent.

I generally with leaf remains forming dark scales

nodes. Stem branched in the upper part, leafy,

-modes generally shorter lhari the adjacent

em long. 2.5-1.;) mmwide. Cower and middle can-

Line leaves 7-19 X 6-15 cm. similar to basal

leaves or sessile, luldle duped, semi-amplexicaul.

Upper cauline leaves 2.5-4.5 X 0.8-2 cm. ovate

nienlnm ~imil.it In ihe .0 l|.i< t-iil part of the st<-m.

sonielimes with uniserialc and ninlli-crulc cl-I.iii-

. lid, ii Irichomes (up to 2 mm). Capitula 2 to 14, 4—

0.7-

, 2.5-5 mmdi

1.5 mmwide.

am.; peduncles 3-16 cm long.

during fruit (up to

baceous, 1.2-1.8 ci

12 mmwidth). Phyllaries her-

n long, 1.5-3.5 mmwide, ovate-

dun.

eolatetoellipti

entumofshort-

c. generally with acute apex. In-

stalked glandular trichomes and

eriale eglan.lii lar trichomes. sonielinics lI.iI.-

rate. Rrceplocles glabrous. /• loners with yellow co-

rollas. Hay flower corollas 2.5-3.5 cm long. 1.7-3

generally with 3 teeth. Disk flower corollas 1-5 X

2-3 nun. Cvpselne brow n-l inted. with grooy ed-rclic-

idalc -ml. ice. ilimorpluc. Cyp-cl.ic Irom ray flowers

ca. 3.5 X ] mm. glabrous oi glabi.iic wilhoul pap-

pus or sometimes with a poorly developed pappus.

Cypselae from disk flowers 2.5-3 X 0.6-0.8 mm:

pappus 1-5.5 nun. while. Clint s.muc number 2/(

00 (data obtained from several indexes of plant

chromosome numbers: Fedorov. 1969; Goldblatt.

|0!!.->; Coldblall X Job,, -,,n. l')<)|. |«)<K, : ,„,.,,,,.,!

Distribution. Europe (Austrian Alps). In gullies

1900 m (Fig. 15).

Morphologically, the closest species to Doroni-

,me,|.,p so with short-stalked or

mi's near the capitula,

slightly dentate to den-

present at flowering;

l the Austrian Alps, which is ii

ja of distribution of /A austn

characters used to distinguish llicm are ll

pubescent to pube-cetil ihi/oinc-. ..I I).

urn yeisus glabrou- iln/onic-

of capitula glabrous to glabrate with short-st

or subsessile gladular trichomes in I), cataract

\ei-iis base of capilula glabra!.- I«> pubc-cc

with long-stalked glandular trichomes in I).



(I?): kuralpc I

xamined. \ IS IK I \. kiirnteii:

limmi*ln-i«-li, 22 Aii K . 1931, /Wj-
i llcul-.liLni.ll.n- /-V.s/ .Sr/ (15):

rhalb der Grillitschhiitle. .'50 July

1950. Hopftmiirrs.it. (I5M. (,): koralpe. (bosses kaar. Sep.

I
'»."»:',. hit:,,!, s.n. (kl: Wnl.lu.hM-i-nilrn. Waldgrenze, 20

\im. 1023. I! /,/</,/ *./;. |C/I l:\\ril.Uwi.sMT»ral»-ii.(.rillil-

M-hluillr. siurzliarli. 19 Aug. 192!!. Widder s.n. (MAF).

Mi'i.'i-ni:irk: lionde des Seebaclies, Seekai der koralpe.

21 \u-. 1930. Widder s.n. «.): Srel.arh der koralpe. See-

kai. 2<'; \(i-. IT,'), it /,/, /,-,- .,.„. (1?).

ii (All.) Tausch, Flora 11:

178. 1828. Arnica cliisii All., Auct. Syn. Stirp.

Taurin.: |I8). 1773. Aronicum clusii (All.) W.

D. J. Koch, Syn. Fl. Germ. Helv.: 382. 1837.

TYPE: not located; protologue citation: "in Al-

bula Rhaetica & aliis Rhaetorum alpibus."

Plant up to 40 cm tall. Rhizomes fleshy to some-

hat woody, with shining white-tinted short Iri-

hornes on nodes, generally with leal leniains.

Inns generally not branched, with leaves mainly

:: d ' I M-.

1 n« h imc-iit ii iti of eglandular and glandular tri-

ehouies. moio ahiiudanl near die capilula. Leaves

entire to denlale. Ilasal le;i\es generally present al

flowering time; blade 7(8.5)-(1.5)2 X 1-2.5(3.5)

cm. elliptic to ovate-elliptic, truncate or attenuate

base, blunt lo aeule apex, with aelinodromoiis lo

pitiiiate-aelinodromous veiialion; petiole (0.8)2-10

! long. 1-3(1) mm
e leaves 2.5-10 :

dde. Lower and r

0.7-2.5(3.5) cm

elliplie. semi-amplexicaul. I 'pper cauline lea\

1.5-5.5 X 0.5-3 cm, similar to middle eaulii

leaves, or nvale-latieenlate. Indumentum of sti

acute, and shiny multiseriatc eglandular trichom

(up to 2.5 mm), and thin, tangled uniseriate egla

i(up linly on leaf i

gins, also short I

1

I
i i h homes on leaf

blade. Capitula I (to 4). 4-7.5 cm diam. including

rays; involucre shorter than rays. 2.5-5 cm diam.

I'lnllaries herb.ieeoiis; tin- outer 1.2-2 cm long,

1.5-3.3 mmwide; the inner 1-2 cm long. 1-2.3

mmwide, ovate-lanceolate lo widely subulale. In

(himentum similar lo the upper part of stem. Re-

ceptacles glabrous. Flowers with yellow corollas.

Pay flower corollas 1.8-2.5 cm long, 2.5-4.5 mm
wide, nhovate-elliptie, apex generally v\ilb 3 teeth.

Disk flower corollas 4-5 X 1.5-2 mm long. Cyp-

selne brown, with grooved-reticulate surface, ho-

momorphic. 1.5-2.5 X 0.7-1 mm, with cghmdular

Illustrations. Reichenbach (1854: tab. 63, fig.

2); llegi (1928: fig. 432); Savulescu (1964: pi. 99.

fig. 1). Resmerija & Moravetz (1956: fig. 1); Figure

3F-H.

Distribution. Europe (Alps and Carpathians).

Open moisl roek\ place.- and screes, all hid 5( ii

)

3000 m (Fig. 19).

The type material of Arnica clusii could not be

louiid. ami although the protologue matches the di-

agnostic features of this taxon. its identity here is

lentali\e and the formal synonymies need to wait

until clarification.

There are three European species. Doronicum

clusii. I), glaciate, and I), grandijiorum, that are

morphologically similar, and w hose area- of di-l ri

billion overlap in some places in the Alps occu-

pying the same habitats. \ll of them have homo-

morpliic fruits (all eypselae with pappus), ovate to

elliplie basal leaves with truncate or attenuate ba-

ses, and rhizomes fleshy to somewhat woody with

short trichomes on nodes, generally with a -ingle

capitulum or sometimes a few (2 to I). Ml of them

preferably the upper live line lo 3000 m in eleva-

tion. Although they only differ in the type of in-

t I), clusii and D.

grandiflorum

noticeable on the leaf margins).

glaciate, stalked glandular t rich

ll-m.

. while they -

c

long I 2.5 i

i D. clusii

ami D. glaciate (Fig. 3E. II). Differences between

I), clusii and I), glaciate are slight, and il i> dillunll

to delimit them. Typical individuals from I), clusii

and from I), glaciate present ihe indumentum as il

i- represented (fig. 311 and F. respeeliy ely ). bill

some 1 1 id I y id i la Is have a mix lew seal I ered ill in and

tangled uniseriate trichomes. which are abundant

in typical I), clusii and absetil in typical IK gta

dale. I!. -cause of tin-, the present laxonomie I real

-

ineiil includes ihosc i'\eephoual individuals wllhin

I), clusii. although the existence of hybrids between

these two species is not rejected.

The citation of the chromosome number 2/; = 60

for I), clusii was found in l-oldhlall and Johnson's

(1996) index, but the original source for this data

Selected specimens examined USTIilN M.-mt-

ma.k: i.clcn.Jpc krakaudo.f. Julv 1 902. Fest s.n. (15):

Koltenmanner lauem. Haul,' Slvne. 21 Julv I ."SOT.. Ohei



'. <

Z^Z.

i in ,ler Kad.irscliclal

9. Doroniciim coliininue leu.. II. Yipol.l.

Prodr.: 49. 1811. TYPE: Italy. "Majella" \M.

Tenon- s.n.\ (lectotype, designated by Alvarez

Fernandez & Nieto Feliner (1999: 802).

i l:M M \

up. 1H9H.

»ll. III".!.

). ITAI.V

, l.hnil or -

Plant up to 70 cm tall. Rhizomes woody to some-

vvhat wood v. glnhmiis. geiierallv Willi leal' remains

I I k I 1 r scales on nodes. Stems not

I 'I .111. lied. -e||e|j||\ m .ipe-llke. I I idll lllelll II III ol 1111-

iseriate, iniiltiseriale eglandnlai Inchonies. -Iiorl

stalked and long-stalked glandular tricliomes.

scarce at the hase. more aliiindanl near llie capil-

mdrio. IW.nm. Mt. 1,-veron,'. :i I Ju l> I'd I.
ula. h-ares dentate to slightly dentate. Hasal leaves

/I). l'iiMiiont«>: i.assodcl l)omi<m<.n,\ \lpes geiierallv present at llowering lime; hlade 1.5-7 X
•

<I.J»I^

''J'"

' lirneruni s.n «;>. Inn- 2 0.5 . ,„. orhicular to hroadlv ovate with cordate

\;il). ,1 \o>|;i: Aul'slirg ziim Colle I'intei

s-T.il. Craslmiig l>ci S,,iell,o,le.ial.ii

// 71 1/70 (\\); pies ili-s al|»es .le Ta<

thin s.n. (l.K). YUGOSLAVIA. Vis,

lllteoldale lias,

; petiole thin and still. I I .,(2 I)

cm long. 0.5(-2) mmwide. Lower and middle can-

line leaves 1.9-8(10.4) X 1.2-6(7) cm. similar to

hasal leaves or sessile, fiddle-shaped, semi-am-

plexicaul. Upper caulinc leaves 1.5-1.5(7.1) X

limes hrael-like. I iidmiieiil inn ol iiium a iale eglan

ilnlar Iriehomes lup to 0.5 mm). coiispiciionslv i>n

the hlade edge. Capitula 1(2 to 5). 2.8-7 cm d'iam.

inelmlniu ia\s; involucre shorter than rays, rarelv

e(|iialing them. 1.8-1 cm di.mi. I'lnllm i>-s herha
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generally with aoutf

multiseriale eghu.di hi In I- . ; (up to 0.6 mm).

ImIi. ureal am aiu'nh -dantailar. :>i 1 also with inns-

eria:e r^iamh la.- ;

i icliomt s. Ilcn-plac/cs idabro is or

pubescent. Flowers with yellow corollas. Ray flower

corollas 1-3 cm long. 1.5-3.8 mmwide, oblong-

li.ii,
|

>, i i i !! .ml Si Disk lloui i

corollas 3.5-4.5 X 1.8-2 mm. Cypselae brown, with

grooved-reliculate surface, dimorphic. Cypselae

from ra\ Mowers 2-2.5 X 0.7-1 mm, glabrous lo

glabrale. v\ithoul pappus. Cvpselae Iron: disk flow

crs 1-2.3 X 0.4-0.8 iiini, with eglandular tri-

cho'-ies: pappus 3- I mm, while. * ihmmosome mi hi

ber 2n = 60 (Garbari et al., 1080; Van Loon. 1980;

Strid & Franzen, 1983; Lippcrt & Heubl, 1988;

Baltisberger, 1991).

Illustrations. Reichenbach (1854: tab. 61. fig.

1); Hegi (1928: 715, fig. 423); Savulescu (1964: pi.

98, fig. 2); Figure IE.

Distribution. Europe (Balkans extending to

( ,-nir: 1 ! avece. ( iarpall liaus. \lps, and \ >pe
n i >

-

Meadows, shady rocky places and gullies, from sea

level up to 2700 m in elevation (Fig. 15).

Doronicum columnar is a polymorphic species

n rphologicalb similai lo I), carpalicum <u\i\ I).

on, in li II -| < i -share ll . ibil (si ap. like

stem with a lew eauliuai leaves bearing a single

. i , i 4 I ves (orbicular to

ovate with cold |. coidale I isc). and the fil-

iate margins ol pu 1 i I -I I >

Iween I), orientate and both D. columnar and I).

i- the l\| I rhi/oiiic. which i- (lesh\

with pubcscenl nodes in I), orientale versus woodv

i , .on), , 'i <j \ood' mi I

•
I I ». is iii I), columnar

,m I
U ,•.,'..• <;,-, I i mi is < . 1 1

1
>. one character to

di tin a li l> > , • ii I . rpaticum: the di-

morphic cypselae (ray flowers without pappus) in

D. columnae versus the homomorphic cypselae (all

(lowers wilh pappus) u •''
. irpalicitm. Some spec-

hat have poorly developed pappus in the ray

are included in D. carpaticum, although the

re some exceptional specimens of D. colum-

nar ilia: li.m a lew < apiiula insa-ad nh a site- e one

and that can be confused with another sympatric

., D. pardalianches. It is easy to distinguish

between then: b\ comparing dieii rhizomes, which

are woody and glabrous in D. columnar while lleshv

with pubescent nodes in I), pardalianchcs. besides.

.pseh e in l> , urdaliam ih • ti rn bin k at malurilv.

which is a unique character in the genus.

The tvpe designation lor Doronicum columnar

was difficult (Alvarez Fernandez & Nieto Feliner,

1999). Since there is no collection date, doubt re-

mains concerning this issue, based on historical

records, Tenore visited the type locality himself de-

I < l.ll II' W -| - HI III" /' <
ii:

1811. Taking into account this fact, and without

other suitable type material, this was the best

choice as leetotype.

i,,: M. li-.,. . i> v., ' / IBM i K, „•<•;•:

Ostrovice, Moskupnle. Korce, Alston & S,,n

M.kwd,.

Iiraiir: Ullti. Pennington 11 (K). \l SIN I \. Tirol:

Nlilern. mil Kelsg.-mll in <le, kh.mni. 14 July 1903, Beh-

rendsen s.n. (G). BULGARIA, Grad Sofiya: VitoSa, ref.

Salzica, 16 June l

( )7l. \huLora. Cnnmi \ (

(BM. I . <;. MA). Plovdiv: Kalofer, Wagner 77 (BM). So-

fiva: linn.se/. Masai. i. II \u». I'M.. Bert, s.n. (B>. CKU-

MANY. Bayern: Hocheis-spitz-Gruppe, Hirsclil.iclil

Bind-Alm Mittereis-Alm Hoeheis-Alm Hintereis. Lippcrt

X Pndlecl, 2:VilH (NY). GRFKCF. Ipiros: Ml. Smolika.

\lcldc\ '>!'> Ik); Papignon. Ml. Gamila. hmrastrr 12(1

(BM). Makedhniiia: Chaliki. Ml. IVrisleri. Smlcnis T.Ti

(B. K. G. k). Nisoi Ayaiou: Ml. Korax Aetoliae adjeclae.

23 July 1879, Heldn-nh s.n. ik. IK) Sierra Ellas-Ev-

xoia: li ipe/a. katafigon, Oeta, Balls A Co,

l!\l I kl Mi.— ih - 1
|

.« '

III NGAHVINograd: Orsova. in vail.- ka/ai. S, l,„ride,

II (B. BM, k. MOI Ve./p.V.n: Bil.ania. in valle Izvor.

Bei.M-.-se. 22 Max I9(k>. Cu/vas s.n. (G). ITVI.Y \l.ni//i:

I,, Mm- Hi- n..-,umdl,; 127 ll'.). Campania: Mm.lewi-

gme, Avellino, 10 May 1913. Pellonda s.n. H.I Cmilia-

'
i M - -l '.,

I k'.id...-

C„m,,. Ml. Iknbisin... Val Mass, no. 17 .1 , , K WM.Dacncn
v/i I I. F.I. I'lmliu: C.-irgano. Ml S. Angel... 29 Mas li'.T,.

Porta & Riga s.n. (LE). Toscana: Mt. Senari.. prop.- II..

leuliaiii. 20 Apr. WSoO. Camel s.n. (IK). I reiilino- Vllo

X.lijie: Tie passu Cardena. Sella (auppe. ilrarezel

ol. /.V../ |MU IJDV \M \. \||. il: li i h.iNr, i |.. ., p..;-

\vram lanen, 2 1 Vhn \')T.\.(. >g /.A l< ider s.n (B B\1

(,. k. MA) Brasov: Ml. Bue.-gi. m. I're.leal. S ..I Brasm.

II .... . I. .;,.-;,: Ml. Bel. val.

Zanoaga. 9 Aug. 1933. Bona A- \uinhh s.n. (BM.

\ |
. ..: Ml el I m

June 1983, Zamfir s.u. [\\\.\\ < A )SK \\ I \. I

.-,-oxina: Ml KrehoMe. Sa.ajev... Brrl, X ,

k. KK). Cnia Gora: Mt. Durmitor, Uim
VI k. .lo iija: I skiib, ad fluvium Treska, fio/

INM. Srl.ija: Belgrad, Ripa.

i Her-

1887,

oiiirum corsicum (Foisel.) Poir., in

, Encycl. Suppl. 2: 517. 1811. Arnica cor-

Loisel., Fl. Gall. 2: 576, tab. 20. 1807.

kum corsicum (Loisel.) DC, Prodr. 6:

1838. TYPE: not located; protologue ci-

i: "in Corsica, ad rupes acpiis llui'iitibus

ms (D. Richard. Herb.)."



Plant up to !()()( + ) cm tall. Rhizomes woody to lias uniform, ellipt

somewhat woody. <il;d>ron>. Stems branched in the dentate margins, w
jpper part, leafy, intei nodes generally shorter than ferenl types of eaulitiar leav<

he adjacent leaves. Indumentum glandular and men (aeropetally. petiolate

multiseriate eglandular tri- ovale), with entire to slightly

ined. KRANCK. Corse: I

e lower pari. Acme, dentate to slightly
<r Vno,,.- U-i . ,

. -,

leaves ahse.it at flowering time, sim- '„,„","'.',' .','

!|,!/sMn",' 'j"i|\ 'lo'kL 7:"us\uZr'"'n. '"(NY):

leaves. Cauline leaves oblong-ellip- Mi ,|<> m 12 lulv l')|(, Forsslh \lujo, s.„ ikkvalle, ill

lightly aiirieulale. semi-ample\ieaul. Uaugaiinillo. |.i.- \iiario. Ui J u l\ l<«)f». (A.^v-r/ s.n.

lie apex, pinnate (»): Calvi, Ml. Sollier. IH22, Jacquemont s.n. (NY); 'I

;:•- —x2 - M»' ™
;;. :.:,; ,:,;,;,„;:: ;

lim " l, 'i\ | - •'>..>
l ()

' -> '"'• Indumentum :V , / , \| \ l: | ,, ,|,. |., i;,.^,, ,,„.,,. ,„,-.„ ,j,. (

;

onV . ]/„/„//,. / /:'

scarce, with uniseriate and nmltiseriale eglandulai <B\1 Ki Mi \, .1.. /,'
,, ,

>:><> \\\\\ k): liasteliea. IH

Inehomes. and short .talked -lands. CapHula sex- J"b ""- AVrne/,,,,, s.n. M « »l-\\ II I K. K. K. N1 I: lore!

eral. 5, + ). ca. 5 cm <ha,n. ,n, Indue, raw on, -lucre
«'" Ain »»«'- ,} ^ *""""'">" *•«• <»' F" NY>'

3.5-7 em long. I mmwide. I'/nllaries herbaceous. • •• D«roiii«-uiii (lolieholriehum Cavill., Annu-

ovate to ovate-lanceolale. generally with acute aire Conserv.
. lard. Bol. Geneve 13-M: 252.

apex, sometimes slightly papery at the base or at 191 1. TYPK: Transeaucasus. Gourie, descente

the margins; the outer 0.0-0.8 cm long. 1.7-2.5 «'" »«>'»« Kliino an defile Gogl.ieti. 18 July

mmwide: the inner 0.7-1 em long, 0.7-1.0 mm ' 8<) 3. V
- *' "Hi *» (lectotype. designated

inly of uniseriat

also with multis

: Hernandez <S. Nit

ilar trichomcs and glandular Inehomes. Recent a- n , „,. . . „ „ . r .. .,

,

h
,„ , ,,

Doronieum hyreamim \\ wider & Kecli. f., Oesterr. Mol
es glabrous or pubescent, h lowers with yellow co- 07. 2,r> lof>() S\n nov HIT- Trans, am a-

lias. Kay (lower corollas ca. 2.5 X 0.4 cm. Azerbaijan. N...
<

':l.a...a... \l,r<lamadi K2381
|

tlong-elliplie to obovale-elliplie. apex generally

ill: 3 leelh. Disk Mower corollas up to 0.7 em long.

'.vpselae brown and with a smooth to grooved siir

•111, inn Ihil.l.iaiicum .1. U. Kdm.. Notes l{ov. Hot. Card.

Kdiiihuigh 32(2): 2:V>. I«>7:i. Svn. nov. TM'K: Tur-

key. Ilakkan. Kara Da, I'. II. Davis & 0. I'olunin

lauious or gm- D24383 (holotype, I
': isotypes, BM!, K!).

e; pappus ca. 5.5 mm. while. Chromosome Dtmmicuiii hniciviiinm J. I!, him.. Noles II. >v. Pot. ( ,.ml.

iber 2n = 60 (Contandriopoulos, 1957). Kdinlu.rgh 32(2>: 2.17. I«>73. Svn. nov. TA l»K: Iraq.

Arl Cinl Dagh. near Bust. /•.'. R. Cues! & K. R. l.u<{-

Hewitt 2928 (holotype. K!|.

up to 100(+?) cm tall. Rhizomes woody.

Distribution. Corsica. In forests and gullies and glabrous, generally without leaf remains. Stems

on rocky slopes thai are sometimes inundated, al- branched in the upper part, leaves distributed

titude 700 1750 m (Fig. 10). along the stem, upper internodes generally longer

The type material eiled in the protologue of b- than the adjacent leaves. Indumentum of triangular.

nica Corsica refers lo one sheet from the I). Richard w hile-t I uled. mulliseiiale eglandular trichomes (]-

herbarium. This collection should be in II bill no 3 mm), sometimes scattered, long-stalked glandular

material was found there. Unfortunately, the pro- trichomes (0.5-.? nun), sometimes abundant near

tologue includes only a crude and incomplete il- the capitula. and occasionally uniseriate eglandular

lustration that is not appropriate as a lectotype. Al- trichomes and short-stalked glandular trichomes,

though the protologue and the illustration included sometimes glabrous al the base, h'ares entire lo

both match the diagnostic features of this taxon. its denial.'. Basal leaves sometimes present at Mower-

formal identity needs further investigation in the ing time; blade 0-1 5 X 8.5-18.5 cm, orbicular or

search of an appropriate lectotype or a ncotype. ovate, with cordate base and blunt or acute apex.

Currently, this is the only species of Ihtroniciim with a.li Immous venation: petiole 1.7-2.'! cm
growing in Corsica (see comments under I), gran- long. 3-3.5(0) mm wide, with sheathing base.

(li/lontm). Although IK toistnim is morphologically sheath ca. 5 cm long. Lower and middle cauline

similar to I), oustriocum. they differ basically in the leaves with blade 10-20 X 5-21.5 cm. similar to

homomorplnc cvpselae in I), corsicum versus di- basal leaves or sessile, fiddle-shaped, semi-am-

morphie in I), aitslriaciim. In addition. I), corsicum plexicaul: petiole 12-20 cm long. 3.5-5.5 mm



wide. Upper eauline leaves 4-9 X I .fw.5 em. ses-

sile, ovate to ohovale. or hraet-like. I n< In tiieiituni

similar In the ailjai enl pail nl tile slim, soinetinies

also with uniseriale (glandular trieliomes on mar-

gins and on veins in the abaxial surface of leaves.

(dipitula 2 to 8. 4-5.5 cm diam. including rays;

involucre shorter than rays. 2.5-3.5 cm diam.: pe-

duncles 2-9 cm long. 1.5-2.3 mmwide, sometimes

fruit. Phvllaries herbact

cm long, 2-5.5

long. 1.5-2.3 mr

ies glabrous. Flowers

with yellow corollas. Kay flower corollas 1.5-2.5

cm long. 2-3. !i mmwide, obovate-elliplic to oh-

I •
» >

i
•_- . Ii;>ii« . i;» • yi i --r-ilU «> ill .! o-lli I

I -I, llnw

er corollas 4-5 mm long. Cypseiae brown, with

smooth or -lighlh t

.

-I
n

-n l.il.- -urluce. dimorphic.

C,\p>rlae Irom ra\ ilnweis 2.1!- 1.3 X 1-1.5 mm,

glabrous or glabrale. without pappus. Cypseiae

from disk flowers 2-2.5 X 1-1.5 mm, sometimes

w ih e-dandular Irichomes: pappus ca. 4.5 mm.

while. (OiiK i in Dial u re cvpselae -ecu.! ( lliroino.-nnic

'rilipko & Isaei

7 '. M»\ |».

Distribution. Northeastern Turkey, Caucasus,

and south ol the I ispian Sea (-inning in woods.

open moist rocks places, meadow-, gullies, and

near watercourses, altitude 800-33(H) m (Fig. 14).

The type of indumentum is critical for distin-

guishing among species of Doronicum in south-

western Asia. The variability of this character both

in Ivpe and abundance in I), dolicbolricbum (fig.

2C, D) sometimes makes it difficult to identify ma-

terial conclusively Plants with intermediate char-

acters between I), maximum (Fig. 23b. C) and I).

mucropbyllum (Fig. 2(>b. C) have been found.

The diagnostic characters used to separate Do-

ronicum bractealum (Fdmondson. 1973). I), hak-

kiaricum (Fdmondson, 1973). and I), hyrcanum

(Widder & Kechinger. 1950) overlap substantially

with those of I), ibdicbolricbum. The patterns of

ichotrirlium. \ccnrdiiigl\. these names are consid-

ered synonyms.

Selected specimens examined. CAl CASl S. North

Caucasus: Daghistan. Sclialbur dagh. Had,,, Hit ill).

Traiiseaueasus: Carthalinia. Tabiszcluiri. A. H. & V. F

BwtherUS 500b (l!M. <-l: ka.lielia. Ml. Clmr/al-dagl.. 12

,|uh I
,".«)». Fundn s.n. (I.Kl: \rmeiiia. \ligri Cjiiiiej. inl.-i

, (.jdicl/hik H ,,. ke|s|„„a-. 20 Vug. \<KV2. Kmiur.m

<V- UmsJu-im s.n. <k): Tiflisskaja. Corijskij. Cora Tschra-

Tsrliam. 7 Jub l<M<>. krvlur & Scblcmbe^ s.n. (I,K): Ha-

van. Ml. ketshal-dagh.

(K); Nor-Bajazet. Gri-

& Kara-Murza s.n. (I 17)

ka/nafar. 31 Ji.b WM. biinemduan A Ma

(liuklial.mil. I'.akliiiiai,.. M.-klirlsk i. Ml. Cid

July l«)7«). \asak <fr Fsrandzliia s.n. (C. W).

Iiaidjati. Maku lo klio\. krl i-akam 1 1. \ssadi

ian 30306 (K): /aiijaii. \aii-,n mounlaiiw. L><

Termel, s.n. (IKAN): A/ei-

Imi.Ij I
.I M ! i i I

ii Mi i
i "' 1' in

rermeh el at. s.n. (IKAN). UIM). tlelgord range,

limn A Serlmnfs 21, Ml (kl: Hand
i

I ...oiinlain, Qala Diza,

///'s,.r/ //.T/ iliMi It KklV Artvin: >alniczam Silsi-

lesi. Savsal. Albun el al. .i/59 |k): \idam.r. knnlexaii

.lag. Naliii/cam Daglari. al kiiliil sasla. Dan, X lb-dp-

31)312 il!\l. K. k. \\|: ial.uzea.n-Cclii.gr hei karakm.

Sax sal. Raus MM(It). Ernirum: Uingo/r kmii sax las.

Midi/ Dngi. '/»/// .7/7/ Ilk llakkari: kaia 'lag. /W,s A

/'„/,„///; 2 Mid I
ISM. 17. k). Kars: Vigmmh, dag hrlnc n

Sarikan.is and karuargan. Daris & lb-dp- 3()HI<> 1 17. k):

Arpogay, kaya Diplei, Ocakverdi 2340 (GAZI).

12. Doronicum falconeri C. B. Clarke, Fl. Brit.

Ind. 3: 333. 1881. TYPF: Karakorum, C. B.

Clarke 30258 A (lectotype, designated by Al-

varez Fernandez & Nieto Feliner (1999: 803),

"'
Hot. Cruise 13-11: Ml.' 1<M I. Smi. ii"X. HIT:
Russia. Siberia: "Mont. seal, milit.," M. J. Chaffan-

jtm 335 (leclolype. designated here, (7!).

Plant up to 90 cm tall. Rhizomes woody to some-

what wood\. glabrous, generally with leal remains

I. mning dark scale-. Stems not branched, leaves

generalh arranged all along llie stem, internodes

generally shorter than adjacent leases, lndumen-

liini nl glandular Irichomes (up In 2 mm), more

abundant ncai llie capilula. sniiiclimes only ver\

scarce eglamlulai tiiclmnies or glabrate. leaves en-

tire. Basal leaves sometimes absent at flowering

time; blade 2-7(9) X (0.2)1-2.5(3.2) cm, elliptic to

ap.-\. w illi aclin >d > m n- l<> pirn ale a. Inn iliumnn-

venation; petiole 1-4.5 cm long, 2-5 mmwide.

b>wer and middle eauline leaves (3)5-12.5 -

(0.3)1.5-^(5.5) cm. similar to basal leaves or ses-

sile, obovate. ovate, elliptic, or almost fiddle-

shaped, semi-amplexicaul, with blunt apex. Upper

eauline leaves 2.5-6(7.5) X (0.4)0.5-1.5(3.6) cm,

late. Indumentum similar to the adjacent part of

chnmes and gland- mi margins. Cupilitbi s..lilar>.

(4)5-7.5 cm diam. including rays; involucre shorter

than rays. rareK equaling llicm. 3 5 cm diam.

I'lnllaries herbaceous, ovate-lanceolale to subulate;

the outer 1.2-2(3) cm long. (1)1.5-2.5(3.5) nun





> tor: Doronictim "ansiiense (•!: Doronictim falconed (A); Doronictim slcimiilossnm i ).

wide; the inner 1-2 em long, 0.7-2 mmwide. In-

dumentum -miliar In tin- uppei part of stem, very

scarce at the a|>e\. Receptacles glahrou>. Floirers

with yellow corollas. Ray dower corollas 2-3 cm

long. 1-2.5(3) mmwide, ohovate-elliptic. apex with

ll"-. Ila- l,V.')..'l X 1.3 mm. Cypselae hrown.

with smooth surface, dimmphic. general l\ -lal»r<.u>.

r glandular

f Cavilliers species Do-

a local floristic study

ame was still lacking a

similarities of Doronleum fal-

> for I), all (ileum and I). brl-

<>| Tilx i Oiiiiiiiai and \injiai ;,!.. \I>>im« •( i,

tan. Pamir, and Himalayas. Woods.

places, gullies, and ne

1800-5000 m (Fig. 21).

Cavillier (1911) recognized two sympatn

cies, Doronleum falconed and D. titrkcsla

The character claimed to distinguish them

l it the differentiation into tw

is not easy to make. Some spt

by Cavillier as D. falconed

phometric study (Alvare

Feliner, 2001) resulting in

Because of the lacl<

,- .,-,-, :.,„;,. .' ( IIIW III- I I.

i Kang La, Nagong, Kingdon Ward 10X76 (KM, K).

: Tfiiauschan, Rigil-tasrh, I'Ak-son. Hrocherel W
July 1878, Fetissmv s.n. (I.K. S); Tien

Uruiiiqi river, "llslon HIH-I (MO); Mis. Kog.lo-nla el

Iriimtsehi. Merzbaehcr 1275 (I.K. \\ ): I'.mm. k,-l,,,„.

Kara^iaite. Niri-<l/.liasa. M) June l
( X)2. Saposlmikor s.n.

(I.K). INDIA. Ilia. IVa.loli: lili.mani. Ditlhir U27

I I :. |'iinjal>: l!«l mr. knlii l.ahaul. Drummond 22598

IK): liupin pass. Dhaola Dhar, Simla Hill. Sin;,,// 71(17,

;l!\l. Ki. J\\1\H K \SII\IIU. K.iu.in \allrs 1,,-tueen Ka-

lakot and Bahusar pa^s. \hrl >>t I KM): \-lor. Alampi I .a.

Ihilhie I2K,1 (KM. I'.. Kl; hi, ml. kock <>12<> 1(31. \ ^ ):

Srinagar. \ i-liensar. hmcaster /60(KMl: Haraiiiukli. I.ud



.".I .In,

L„- I -.il kmmed. o Julv 1010. Colhek s.n.
(

-.k.-.v.i. r.'ixk.-i M.h.im. Ini-.-ii \U>. Kiijlin. Inihlu-k. 2.i

J..K I'K.k Cn.hhU;,!,! s.n. il hi: /...ilxijskij Mala.,. Se-

nmrclic.iskava. Wiiei.-kij. //>/.-. //TO (l.K): Terskej

\lat.ui. Trk.s. L»(, \l.n | «);,(!. 1/,,/,-,.,/,-ni rl „/. .,.„. (l.K):

N„nn,|„„.k: 1M . IN-liprk-kii. \ I, -k^.in.li mskagu. \la-ar-

chi. >„,,•//,,„„ /-'.'' ll.Kt. \ln\COI.I\. Cli.mua,. A».„,/„,

nVr« M (l.K): Kh.-n.i Ui/.iiii.i. kliai.kl.an-Diiru. /'»/»,//

»»««•<! •««; (l.K): Ml. Maschan. I'rzemlski 101 (l.K):

k.ili<I..M'kij. Hnhi^m. J„/„i/„, /.;//// il.K). I!ISSI\. M-

V , P> s
/ ... ,' ,1 t , I \|. II

(holotype, NY!: isotvpes. MM!. Ul!.

liptic, apex generally with 2 or 3 teeth. Disk Ho

corollas ea. 5X2 mm. Cypselae brown, homon

phie. ea. 3 X 1 mm. with eglandular trie-homes

glabrate, sometimes glandular. Pappus up to 4 r

white. (Mature eypselae not seen.) Chromos.

Illustrations. Chen (1908: 3(>. fig. I): \|\are>

Fernandez <S. Nieto Feline. (2(KM): 251. lig. 1): Fig-

ure 4A-D.

Distribution. Central China (provinces of Can-

Mi and Sichuan). Woods, rnckv places, anil gra--v

slopes, altitude 3<MX)-3700 m( Fig. 21).

After the .1 m I) r urn earillieri (Alvarez

Fernandez «JC Nieto Feliner. 2(M)0) was published.

the authors realized that a previously published

name of which they were not aware corresponded

l<i ihe same species. Mlhoiigh llic Ivpe material ol

Doronicum gansuense was .ml available lor I he pre-

sent study, plants from the type locality, as well as

from other localities cited in piotologue were ex-

amined. Morphological relationships of D. gan-

sui-iKr with other central \m.hi -pc. ic> .- . I i~.-n>>< <

I

above (see comments lor I), allaieum and I), bri-

\oody. glabrous, gen-rally with leaf remain-.. Slctn-,

ioI In an. lied, with leaves all along the stem, inler-

lodes generally shorter than adjacent leaves. In-

<;il, KK, NY); Tebh... Sl.imen. Rmk 13020 (K. CH,
LE, NY, S, W); Lianhuashan, Kangle Xian, Wang 91 h
(MO). Sichuan: Hongv.ian plant, n.ail In Songpan. 10}

blade 1,1-3.5 X

... or elliptic, will.

. short-stalked

stalked glandular tri.hoines. mainly on leaf mar-

gins, scarce, sometimes glabrous. Capitu/a solitary.

3-5.5 cm dial. i. including rays; involucre shorter

than rays. 2 3 em diam. I'hyllaries herbaceous.

1.2-1.1 cm long. 1.5-2.5 mmwide, ovate-lanceo-

late to widelv subulate, will, blunt ape\ (hearing a

sessile gland). Indumentum similar to the upper

pari ol stem, more abundant at the base. />V, cptarles

. Doronicum glacialc (Wulfen) Nyman. Syll.

Fl. Fur.: 1. 1855. Arnica glacialis Wulfen,' in

Jaeq.. Collectanea 1: 230. 1 786. Aromcum

glaciate (Wulfen) Rehb., Fl. Germ. Fxcurs. 1:

$31-1832. Doronkw
• (Wulfen) Rouy, Rei

Bot. 1: 55. 1903. TYPF: Austria. Malniz*

Tauern |sine collector|. ex herb. Wulfen (let

totvpe, designated by Alvarez Fernandez

Nielo Feliner ( 1 000: }{<)3).W!).

imarthron biligulatiim Cass., in Cuvier, Diet.

... Fl. Cmn. fixers. 1:233. I8.il-1H32. TYI'K:

ica doronicum" |sinc collee1or|. ex herb. Kin-

s (leetotvpe. designated here. KINN n° 1001. K).

jp to 30 cm tall. Rhizomes (leshy to some-

xly. with shining white-tinted short Iri-

on nodes, generally with leaf remains.

I branched, with leaves mainly at the base
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or on tin- middle lower part of stem liidunirnhim -SWrrW specimens cuuninnl. \\ STISI \. Kanil.-n:

r i , , 11 i 1 I V , I I ,|
Ca.lnerknlrl /in Kuhini-ri \l,,.. I T> J u K 1<>28. Ilolhc s.n.

ol >ho,t ,lalke,l glamlulm Inchon..-. .iIm, uill.
(

,.
|: VVll | av ,.,._ A | |H . j;,,, | , ;lllm | ^ ;1(

. hlhaL 25 Julv 1 W7.
glandular trichomes more abundant near lli<- ca-

/,„ A„,//„ m// ,.„. ( n ): Slonhuttc. Barenlal. kan.wanken.

pitula. Leaves entire to slightly dentate. Basal Hodgkin IM (Ki: Wnlayei S.-r. Oailtal. Hodgkin L'L'iHk i:

;enerallv present at flowering lime-: l.l.nl.- < -l..kn.-i I1.111-. - mm Nhj, /,i. IVi.i/e. 27 Jnl\ I8W.

1.5-4.5 X 1-2 fin, elliptic to ovate-elliptic.

nation petiole 2-6 m long. 1-2.5 mmwide Lower

and in ddle cauline eaves 3-7.5 X 1-4 cm, similar

to has 1 lea\es or sessile. ov ale-.l 1 ipl ie |<i i ™l)
elliptic , semi-ampl xicaul. Upper cauline leases

1. .3-3.5 X 0.5-2 c m, similar to middle auline

leaves or ovate-lanceolate. Iiidiiiin-ntum >f slid.

acute. and diuiv eglandular trichomes (ii| In 2.5

mm). , lainlyonleaf margins, and also short-stalked

Srhiibs.ii. \\i). Salzburg: Uadsladter 'lam

.|,il/e. Jun/ncmond 7,%V,'|(,I: \uf de.. Tl.a.ier.. bei Wild

had Sa>lri„. Julv 1802. /V/i/er *.„. ((,1: I'in/.gau. .S«h/,t

071 (15. kl: U.mskaar kogel. Wv«// 2« |K): Sul/.kar. Kn-

ii.llialcr \l,,s. H W/ ««
( K). Sleiermark: ( nalrnalp. |.m-

|.e k.akaudurl. JuK l<)02. l-rsl s.n. (kl: Ml. H«.eh*« liuak

1887, Steminger s.n. «,. L> ). Tirol: \ i.gen in valle

. 10 Aug. 187.',. \„sscrdortcr s.n. I K. k): Kleiner

-pellal. .loliaiini.liJille. Julv l')2<). Ihgr, s.n. Mil: <.r.«le...

Dolomite... llnel.ineh. (iei-ten g.ii|.|>e. 27 J..l\ 1907.

Hornmiiller s.n. (B): montem Wei^pil/ ,„. Il.-r/in». \ng.

25 July

si (d l!\1 \\> Bayern: Steimge /el

isenthal Pretta... \iik. 1882. /,v//,/ w
Trentiini-Ulo \<li^e: Trent... ( ianij lilelln

i;,„leMa. ihmvzetal. I !>(>
I \l \ I. S\\ I I7.I-

, Rhonegletscher. 21 JuK 1880. II,

B).

glandular trichom.-. t.npiluiu -olilary. 1—5.5 cm

diam. inehidmg rays: involucre shorter than rays,

1.5-3.5 cm diam. I'hyllaries herbaceous, ovate-lan-

ceolate to widely subulate: the outer 1.2-1.5 cm

long. 1.5-3.3 mmwide: the inner 1-1.4 cm long.

1-1.3 mmwide. Imliiinciilum similar to the upper

part ol' stem. I\< < . , . . • Inlimi i laluai

ers with yellow corollas. Hay flower corollas 2-2.2

cm long. 2.5-3 mm wide, ohovate-elliptic, apex 15. Doronieum grandiflorum Lam., Kncycl. 2:

generally with 3 teeth. Disk flower corollas up to 4 313. 1786. TYPE: "Arnica altaic. pall., tige

mmlong. Cypselae brown, with grooved-reticulate simple unifl. haute de 4 ou i polices, fl. ties

surface, hornomorphic, up to 2 mm long, with grande, fleuril au com. + de mai" [sine col-

eglandular trichomes or glabrate. Pappus up to 4 lector], ex herb. Lamarck (lectotype. designat-

mm, white. Chromosome number 2n = 60 (Polat- ed by Alvarez Fernandez & Nieto Feliner

schek, 1966, as D. calcareuni; Lovka et al.. 1972). (1999: 803), P-LA!, photograph).

Illustrations. Jacquin (
1 773: tab. 92. 1 789: tab. Doronieum svorpioides Lair... Kncycl. 2: 3

1

3. 1 786. TYI'K:

586); Sturm (1814: lab 19.2): Keichenbach (1854: "A Arnica sn.r,.ini,les I
." |h.,c collector], ex herb.

al.. ..2. L.l>. 03 ligs. I. 3): llegi (1928: fig. 131 I:

. designated here. I'-l

Figure 3( E. Doronieum porta,- Cl.al.ert. Bull. Sec. Bot. France 53: 517.

1 in. Europe (c<

()|)cn moist rocky places ;

1906. Syn. nov. TYPK: Austria. Vail..

I'. I'orta s.n. (lectntype. designated li

i (Fig. 19). Plant up to ca. 70 cm tall. Rhizomes fleshy to

In 1773 Jacquin described \rnica dominium. somewhat woody, with shining white-tinted short

This species corresponds to Doronieum and al- trichomes on nodes, generally with leaf remains,

though Jacquin named it first, the ICBN (Creuter Stems generally simple. Indumentum of short- and

et al., 2000) does not allow the use of the same long-stalked glandular trichomes. also with multi-

epithet for both genus and species; thus the correct seriate eglandular trichomes more abundant neai

epithet is "glaciate" given by Wulfen in Jacquin the capitula. L'ares slightly dentate to dentate. Bas-

(1786). Part of Jacquin's collection is kept al LINN. al leaves sometimes (.resent at flowering time; blade

When this herbarium was studied, one sheet of Jac- 3-6(7) X (1)2-5 cm. ovate-elliptic, ovate or sub-

quin's material labeled as "Arnica doronieum" was orbicular, with subcordate. truncate or attenuate

found. To clarify as far as possible the identity of base, blunt apex, actinodromoiis venation; petiole

Jacquin's name, its leclotvpe is designated here 10(20)-( 1.5)4 cm long, 1-4(6) mmwide. Lower and

(see D. glaciale synonyms). middle cauline leaves (1)4-9(13.2) X (1)1.5-6(7)

Doronieum glaciate is a species very similar lo cm. similar to basal leaves or sessile, ov ale-elliptic

D. clusii and to a lesser extent to D. grandiflorum. sometimes almost fiddle-shaped, seini-amplcxicaul.

Similarities and differences among these species Upper cauline leaves 1.2-5.5 X 0.5-2 cm. similar

are discussed above (see commeiils (or I), clusii). to middle cauline leaves, ovate to ovate-lanceolate.
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times also with eglandular trichomes. Capitulo I (to

4). 3.5-5.5 cm diani. including rays; involucre

shorter than rays. 2-4 cm (liar... Phyl/aries herha-

ccous. ovatc4anccolatc to wul.b subulate; ||h- mit-

er 1-2(2.5) em long. 1.5-4 mmwide; the inner 1-

2 cm long. 1-2.8 mmwide. Indumentum of glan-

dular Iriehomes. -oniclinu-s also with eglandular

triehomes. /{cccfilodcs tdah.mis to -lalx.lle. I'lonciS

with yellow corollas. Hay flower corollas 1.5-2.6

cm long. 2-4.5 mm wide, obovale-elliptic. apex

generally with 5 teeth. Disk flower corollas 5.5-5

X 1-2.5 mni. ('.\jisrlor hrown. with groo\ed-relic-

ulate surface. Iiomoiiiorphic. 2.5-1.5 X 0.5-1.5

with glandular I ichoines. I'appus ll|) to 5..1

2n = 60 (Favar-

gertt lluynh. 1964; Kavarger & kiipfer, 1968).

Illustrations. Jacquin (1776: tali. 546); Sturm

(1814: tali 19.2); Keichenl.adi (1854: tali. 62); Sa-

vulescu (1964: pi. 188 fig. I); Holos & Vigo (1995:

857): Figure 5A. B.

Distribution. Central- western

mist rocky places, screes, and nea

Ititude 900-3000 m (Fig. 22).

Variahle in si/e and shape of liasal leaves and

pe (.1 indumentum. II. is. d mi the latter, two spe-

cs were recognized in the previous revision of the

'..us (Chillier. 1907).

junior, which are separated virtually solelj bj dan

dular versus mainly eglandular indumentum, re-

spectively. Although type material of I), risrosum

was iml seen, several populations from the type lo-

cality were studied, flic l\pe malenal ol I >. junior

was found at Fl. and its lectotype is designated

ahove. Abundant intermediates preclude nri^ni-

tion ol these two species, which arc here placed as

synonyms of I), grandiflorum.

To clarify as far as possible the confusion around

the epithet "scor/uoides" the ledulvpe I'm Ihmuii-

cum scoqnoidrs is designated ahove. In the proto-

logue. Lamarck mentioned " \ \mico scoijuoidrs

L." refering t<. Jaequ in's plale \rniro scoqnoidrs L.

(Jacquin. 1776: tab. 319). Although the type of Lin-

naeus's name corresponds lo I), jxirdo/ioin lirs I...

.I.lci|iiiii"s plate represents a specimen ol I), "nitl-

diflorum. as well as the only sheet kept at L-LA

with the handwritten "\ \rnico s<or/tioides L." (see

coininents below about I). /uirdaliancfics).

Although similar in their morphology, the differ-

grandiftorum. I), clusii. and I).
:
Joi io/r an <|iiitc

clear. In I), jirondijlorum the trichomes are never

entangled and always have a blunt apex (umieralK

ending in two cells), and the stalked glands are

similar to these trichomes (Fig. 38) but with a glan-

dular apex (generally two or more cells containing

a brown substance). In I), gloriole the trichomes

are stiff with an ..cute apex, and in I), clusii. which



Some populations of Domnicum gnmdiftorum

from the Cantabrian range In northern Spain have

broadly ovale lo siihorhicnlar. scarcely dentate to

siibentire basal leaves, and are difficult to distin-

guish from I). varpctanum subsp. diazii. These two

taxa are similar bul llie nature of then relationship

is not clear. A likely hypothesis, which should he

investigated, is that I), carpctanum suh-p. diazii is

of hybrid origin, its putative progenitors being I).

i
• Mibsp. carpclan-

.1 de J'ende. Bourgeon

IMHil! \ Ml ( mil

lo, 27 June 1847. Hourgeau s.n. (G. LY). Al STKI \.

KHrn.cn: l>nbmt>ch. 20 J ub 1928. KAdder s. n. (VI Ml.

Oberos.c.reiel, ... h I. , n >/-<V„„e, 7.'
I lit

Steiermark: Totes Cebirge. I'enerlal. lieehmgrr 2.',,

(BM, E. K). Tirol: Paznauntal. Ischgl, Taunseud " 7/

Ik). \i.nirll..-rjr: Seluuns. 27 Julv 189.,. Uonuuulle, -./-.

(15). KRANCK. Alpes-Marithn

//Uimi-Wll.l.kl. Wicge: \

CU,u Vin & Mltrkh I 7387 (G).

Daupliinv. Julv 1900. /»Vo/<7( .*.«. I K). Corse: Ml Holm,,!...

/•„/-* w/i l/n/or W^.) (k). Imiti-: Ml. Obion. 7 Aug.

180 1. Hon! s.n. (k). Ilaulc-Savoie: Ml. \ergv. 7/„;,.//„v

/2n/ llll). Ha..l.s-\lpes: \;ir*. Sainl - \ mire d'Kml .run.

Sirbrr 85 (G. k|. Haules-Pvreiices: \ ignemale. 2 1 ,lul\

. .„,/ s.n. (N\). Loire: Pilatus. 10 Sep. 1881.

//«/h/7/»/i *.». IK). UllMWV Bavern: Bavaria. Mis.

krotten-kopl. 15 Julv 1894. Bornmiiller s.n. (R). ITUA.

Friuli-Vrm-zia Ginlia: Mk Paid.. -Julv 187(1. /»'/>- •-/<

(Pi. Lig.i.ia: Can,., lag,, della N-ala. 3 \ng. 1012. />V»rr

,.// (Hi I oml.ardia: Sondrio. Ronnio. \alpisello. \n-.

1920, Longa s.n. (RY1). I'ien.oi.le: Cuneo. Colla dell Pi/-

/.,.. Alpes (fOrmea. (V/wr/M/i & Salomon 171X0 (C). Trni-

li,.o-\ll«» \<lis:r: \vi.-io. inter Remain el jiigu.n led;.|...

IB Julv P>00. Handel-Mazzell, s.n. (C). Valle ,1'Aosla:

Grand Si. Bernard pass. Hmmmill 5194a (k). YVrnto:

Bellimo. Koreella Beeelier. 11 Julv 19,0. /^;/v; <V W„ ,•/</,

,.„. (MA). SPAIN. Arafjon: Huesea. San Juan ile Plan.

Posels. \lmaraz & Com, 288 (M \): lluesea. Jaea. Caiifr-

ane. ilx'.n de Ip. l«#/ .7960 (8). Caiituhria: \e»a de I i<-

bana. laguna de Pef.a Prieta. ilrorez el al. 043 (M \ r. Pi-

cos de Kuropa, inter lacus I.os Po/os et La Canalona.

Rechinger 1701 (W). Castilla y Leon: Leon. San Kmili

ano, Pena Ubifia. 8 J.ib 1990. \edo s.n. (M \> < atalm.a:

l.erida, val de Aran, torrent de Rarronguela. log/ & /'"'"/

r.':T (P.). S\\ IT/KIM. \\l>. Caul-iiml...: Pi/. Padella.

Lorenz 27532 (B). Valais: val d'Knlremoiil. bee Rond. 1

\ug. 1027. r; ( /«/n-fy/.s7i.« .«./.. (MM). Vaiul: Ormond Des-

sous. pie Chaussv. eol des Mosses, fcrawr <SY)72 I M \ ).

pnija: Julijske Alpe. \ih knue. lae-

binjsko, Wraber 9748/4 (B, BM).

1 (>. IKnonieiim baus>kneeliiii ( ,i\ ill., \muiaire

Conserv. Jard. Bob (brieve 1.V14: 255. 1911.

TYPE: Turkey. Beryt dagh, H. K. Haussknecht

1029 (lectotype, designated by Alvarez Fer-

nandez & Nieto Feliner (1999: 804)).

Domnicum tobeyi J. R. Kdin.. \oles lies. P.m. Caul. CI

inburgh 32(2): 256. I97.C Svn. m.v. Ti I'K: Tuik.-x.

(Jiresun, Karagol, C. Tobey 1484 (holotype, K!).

Plant up to 100(+) cm tall. Rhizomes woody, gla-

uliitt- <-glandular Iriehomes (ca. 0.2 mm), abundant

near the eapitula. M.nielimcs "labiate. Iran's entire

to dentate, basal leaves sometimes present al dow-

ering time: blade ca. 11 X 12-12.5 cm, orbicular

or ovate, with cordate base and general l\ blunt

cm long, with sheathing base, sheath ca. 6-8 cm

long. Lower cauline leaves with blade ca. 23 X 18

cm: petiole (0.7-)i$7.5 cm long, similar to basal

leaves. Middle cauline leaves ca. 16X9 em, ses-

sile, fiddle-shaped, semi-amplexicaul. Upper cau-

line leaves ca. 5 X 2.5 cm. similar lo middle cau-

line leaves or ovate to obovate. sometimes

bract-like. Indumentum similar to the adjacent part

of the stem and with -hotl-talked .ulandiilar Iri-

ehomes. geneialb scarce, more abundant on mar-

gins of leaves. Capitula up to I7(+). ca. 4 cm diatn.

iucliiiliiu; rav>: involucre shorter than rays. ca. 2

cm (ham.: sonielini's liiibuiale al the base of ca-

pitula in (mil. I'hvllaries herbaceous, ca. 1.3 cm

long. 2 mmwide, ovate-lanceolate lo obovale-lan-

ceolale and acute. Margins -i-ar, elv and sli^htlv

fimbriate. Indumentum similar to the upper part of

lar Iriehomes. liercplurlcs glabrous or glabrale.

Flowers with yellow corollas. Hay (lower corollas

1.3-1.6 cm long. 2-4 mmwide, obovate-elliptic to

oblong-elliptic, apex generally with 3 teeth. Disk

flower corollas '1-4.5 X 1.5 mm. Cypselae brown,

with smooth to slightly grooved surface, dimorphic.

Cvpselae from rav Mowers 1 (i >' 1.5 2 mm. gla-

brous or glabrale. without pappus. Cv pselae Irom

disk Mowers 3.5-4 X 1.2-1.7 mm. sometimes with

(glandular Iriehomes: pappus A.7, 1,5 mm. while.

Clu-oiiK.some number unknown.

Illustrations. \ igure 28K .

altitude 2 100-26(M) m
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.uhsp. sparsipilosum

There are several Turkish species include! in

I). cacaltihdtum and I), dolicholriclium above) thai

.iic distinguished from each other only based on the

type of indumentum. Doronicum liaassknechlii is

included in this -roup, and inoiplmlogicullv the

is /;.

with IK

the phylla-

ries is very scarce or even absent (Fig. 23B, C. H,

I), while the rest of the Turkish species have pu-

bescent or glandular phyllaries. The characters to

distinguish between these two species are the white

pubescence at the lop of the peduncle (base of the

1 Mb (,!. which

is glabrous in I), maximum (big. 23 A), and the

scarcely fimbriate margins of phyllaries in I).

hausshnrrhlii (big- 2311. I), which are entire, some-

limes with glands in I), maximum (big. 231b ( X
The diagnostic characters used to separate l><>

ronicum tobeyi (Kdmondson. 1973) overlap sub-

slanliallv with those of I). haussknechliL and its

patterns of indumentum match those of I), hauss-

knechtii. Accordingly, this name is considered a

synonym.

Selected specimens examined. Tl'KKKY. Kayseri: Is-

,,(.,,!.,,,, K-iili.!e.e. Itmmm X Uh>: • // - «,\/li. \l;ira>:

' «-' mi \'< -l».
>

'!- -'I ' •'• I'' I

Kb Germ. Helv. 16: 34, tab.

TYPE: icon in Reiehenbach (1854: tab. 65.

fig. 966 I 1-8) (lectotype. designated by Al-

varez Fernandez & Nieto Feliner (1999: 804)).

Plant up to 80 cm tall. Rhizomes fleshy, glabrate

i scarce! \ pubescent, with inconspicuous -hiiiing

hite-tinted trichomes on nodes, thick and short.

midlines sioluiiilorm. with buds. Stems generalb

nliianclietl. si -ape-like. Indumentum mainly glan-

ular. with short-stalked and long-stalked glandular

and mulliseri-

liichomes. more abundant i

leaves generalb present at flowering lime: blade 4-

9 X 1-3 cm, oblong-elliptic with truncate or alien-

petiole 4-8 cm long, 1-2 mmwide. bower cauline

leaves 3-11 X (0.5)1-2.6 cm, similar to basal

leaves or sessile, elliptic to fiddle-shaped, some-

times semi-amplcxi. aul. I pp.-i cauline leaves 2-5

X 0.4-1.3 cm. ovate-lanceolate, sometimes bract-

like. Indumentum with uniseriale eglandulat In

ebonies and shorl-lalked glands, scarce. Generally

also with long miilliseriale eglandular trichomes (up

to 5 mm), mainly on the adaxial surface of middle

vein. Capitula 1(2 to 3), 3-6 mmdiam. including

them, 2.5-4.5 cm diam. Phyllaries herbaceous,

ovate-subulate, generalb will) acute apex: the outer

1-1.5 cm long. 1-1.5 mmwide: the inner 1.1-1.8

cin long. 0.7 I mmwide. Margins sometimes cili-

ate, with acute, still and ei|uidislanl multiset iale

i trichomes (up to I mm), bid iiluiii

mainly glandular. Receptacles glabrous or scarcely

pubescent. Flowers with yellow corollas. Ray flower

corollas 1.4-2.5 cm long, 1-2(3) mmwide, oblong-

elliptic, apex generally with 3 troth. Disk flower

corollas up to 1 mm long. Cypselae brown, with



rugose- reticulate si III ace. dimorphic. C\p>elae I roil I

ray flowers 2-2.3 X 0.6-1 „„„, generally glabrous,

without pappus, Cvpselae from disk Mowers 1.7-2

X 0.7-1 rniu, with (glandular Irichoines; pappus

up !o .'S.5 mm. while. Chromosome uumlier 2//

(>() (Haksav. 1956).

Illustrations. Keichenbach (1854: lab. 65, fig.

966 I 1-8); SHvulesei. (1 66k pi. 98, fig. 1); Figure

l)istril>iili„n. I ''.a-, |, in f.Miupe (ISalkaus. Carpa-

thians, ami Ukraine). Forests and meadows, alti-

tude 160-1000 m. Cultivated and sometimes nat-

uralized (Fig. 25).

The name Doronicum plantagineum var. hungar-

irum Sadler (1840) was published before the ae-

eepted nam.' lor this species. Doronicum hungnri-

aun Rehb. fil. (1851). Plants collected by Sadler

are included in the prolologue of Reieheiihach's

specific name. However, in ihe protologue Kei-

his name is not based on Sadler's.

The name Dm,minim hmgil,>Hum b'chb. (I83I

I8.'>2) i- elearb a svnoinm of Dominium rlusii

(All.) Tausch. However, when Crisebach (I8I6)

combined il a-* Doronicum plantagineum var. Inn

gifolium (Rehb.) Criseh.. his description and geo

graphical dislribuliou were those of />. hungaricum

not D. rlusii. Later, the same author (Crisebach <S

Sehenk. 1 852) explicitly treated Keiehenbach':

name as a mikiiium of I), plant, i^tnnim \ar. linn

garicum Sadler. Thus, the names I). Iniimlnliun

and., non Hehb.. and I), plantagineum var. longi

folium (Rehb.) sensu Criseb. are synonyms of I)

hungaricum Rehb. fil.

Doronicum hungaricum could be confused will

I), rlusii, I), glaciate, and the Caucasian IK >>!,/,,

„

gilolium because of the elliptic entire basal leave

and -itnil.it habit in some specimens of those spe

eies. but in the case of I), hungaricum the ilu/oim

is Meshy with pubescent nodes, the basal leaf ve-

nation has an acrodromous pattern, and the phvl-

larv maigiiis are ciliate to somewhat eiliate. All

these characters together lead to the inclusion of

this species in the morphologic and phvlogeiielii

"plantagineum" -nmp (see |»h\logeny above and

Fig. 0). Within this group the most closely related

species is I), plnnlagincum. which differ- moslK m
it"' -dupe ol basal leave- (ovate in I), plantagineum

vs. elliptic in I), hnn^aricum) and in the type of



iruliiinci mi Uorontcum hunizun urn is consider.-,

the vieariant species of I), planta^ineiim in easlen

Lump.-, although it has a more restricted area thai

I). plaina^/iienm has in wcsleri I u r : »j t aid north

em Africa (Fig. 25).

Selected specimens examined. BULGARIA. Pa
zardzhik: B.-I.,s„. Mas I!J«>1. >7,//,»vn .s.n. (K. K): S.-s-

Irimo. Mas I <)()7, .Stfibrm' s.n. (K(. Plovdiv: kricl.im

Mav 1901. .S/f/7>/7n *.«. lK). K Ml. |{|kh1< a.

("iins.no. 2<> Max ]«)()(). Slribnn- s.n. I \\ !: Uh.nl. ,pr ,i<

si.mnnakn. Mas I 000. >7nWs.,,. (O). Varna: \an,a

GOliat Smith 554 (K
;

K un< yr, Schneidei 300 (B, BM
MO). HUNCAin. Itaranva: Mersek pmpe IVcs. 27

Mav l<>22. Horn, s.n. |BM). Ilexes: \,.n,. Ml. M.'-s/l,

eg\. 10 Mav 1870. IWi/w'/W s.n. (I?). Pest: ka.ncra-

erdo. IB Mas 1BB5. /*#,// v./,. |\\ ); Ml. Harsh, .gs pmpe
Budapest. Mas I .".BO. />rgr/, .*.». (15 1; Ml. kainen prop.

l'.,in;i/. 1(» M;is 1001, Ih^en s.n. (I.K): vallis Barkas

vOlg) prope Budam, Filarszk) & Schilberszk's s.n. (B

BM. K. (;. k. MO. N 1
.): l.eopoldilcld bei Ofen. IB7:?

f>rv« .s-.h. (\\ I: Budapest. ( ail lel.ere l>ei Bn.lakes,,. 2:

Mas l<>:«:5. A,,-/. •• „ |\\ ! Ml kopa l.-ys. Yigsk.r..,. >

..., i li.id,, ,

'

'i
I »l_ , ..'I, S:,.,„l A I-

n,hn,.n. (B. BM. K. (.. k. MO. \V \\ I: kammcssald

propc Bu.lain. Rivhter 320 (B. BM. (,. W ). Tolna: Mt

Csi.kas. Snnmilmnsa. 27 Mas 1B7.7. Tanscher s.n. (0

LK). ROMANIA. All.a: Bh.j. \pr 102:?. Pop s.n. (K

<;. k. MO. \\ I. I kB \I\K. Strashe.iskij. 21', Mas I
<»;,.,

ln«/.,Y« .s.n. (I.Kl: < M.e. ansa. 22 \pr. 1001. Fo,l»r s.n.

(I ll: Zl„tij. Benders. 2.'. \pr. 1000. I'uczoski s.n. (LK):

Stran.er.skop>. Mas BOB. s/m„/„„,/ s.„ (II) M
COSI.AYIA. Srl.ihi: i

'
: 'dec IBBii. Ilnrn-

miiller s.n. (It): Cal.rmac prune Ms. h. /Vm>//V 22(H)

aonense (DC.) Alv. Fern.,

Novon 11: 294. 2001. Fullartonia kamaonen-

sis DC, Prod. 5: 281. 1836. TYPE: "Comp.

angl. des Indes 1830" [sine collector], ex herb,

de Candolle (lectotype, designated by Alvarez

Fernandez (2001: 294), G-DC!, photograph).

DC!, photograph).

Plant up to 130 cm tall. Rhizomes woody to

somewhat i\ oo.lv. gl:ib mils. Sh.,,-. Blanched in the

ii|»per pari or sometimes Bom \\ < Base, inlenindes

generally longer than the adjacent leaves. Indu-

mentum in the lower part of stem made up of mul-

cliomes (up to 1 mill), sornelimes absent, upper pail

of stem generally glandular, with long-stalked glan-

ia .-|\ witlntnl -lands: ap. \ of g andidar Irichomes

capitate, with more ibau cells, peduncle capillars.

Leaves .Milne to -dighils dental.-. Basal leases gen-

erally absent at llovvering lime; blade 3.5-6.5 X

5-16 em long,

rdate base and generally blunt

-actinodromous venation: petiole

5-2 mmwide. Lower cauline

leaves 3-11 X (0.8)2.5-9 cm: petiole 3-13 cm

long, 1.5-4 mmwide, similar to basal leaves. Mid-

dle cauline leaves 7-15.5 X 3-10 cm, sessile, fid-

dle-shaped, semi-iimplexieaul. Upper cauline

leaves (0.8)1.5-7.5(11.6) X (0.1)0.8-4.5(6.2) cm,

..sale-lanceolate, sometimes hract-l ik-\ Iiidiinien-

tum similar to the adjacent part of the stem. 67/-

pilula 2 to 18, 1.5-4 cm diam. including rass: in

voluere shorter than rays. 0.8-3 em diam.;

peduncles 1-10(18.5) cm long. 0.5-1.5(2) mm
wide. Phy/lanes herbaceous, ovate-subulate, gen-

erally with acute apex; the outer 0.6-1.2 cm long,

1-3 mmwide; the inner 0.6-1.2 cm long, 0.5-1.5

mmwide. Indumentum similar to the upper pari ol

stem. Receptacles glabrous. Flowers with yellow co-

rollas. Ray flower corollas 0.8-1.5 cm long, 1.2-2

mmwide, oblong-elliptic, apex generally with 3

teeth. Disk flower corollas 2.5-4 X 1-2.5 mm. Cyp-

selae brown to brown-red Mrith grooved-reticulate

surface, dimorphic. Cypselae from ray flowers 2-

3.6 X 1-1.5 mm. glabrous or glabrate, without pap-

pus. Cypselae from .Ii4 ll..sser- 2 3 X 1-1.5 mm.

vvilli eglandular trichomes; pappus (1.7)2-4 mm,

white to yellow. Chromosome number 2n = 60 (Vir

Jee & Kachroo, 1989, as D. roylei).

Illustrations. Figures 8D, 20E-1.

Distribution. Cenlral-soulliern Asia (Jaminu-

\sia. /Inmmcum stciio^lossiiin. which could be-

come confused with I), kamaonense because of

theii similarities in habit, file differences between

them are remarkable, since both have unique char-

acters within the- genus. Doronicum stenoglossum

has corollas pale yellow to green shaded, lineal' ray

flower corollas, and linear phvllanes (Fig. IF. F).

In I), kamaonense the type ol indumentum at the

base of the capituhim (glandular trichomes with a

capillar peduncle and capitate apex bearing 6 or

more cells; Figs. 8D, 20F, F) is a character to dis-

tinguish it from other species, \llhough ihe area of

distribution of I), kamaonense overlaps in part with

I), briiptetii and I), jalmncri (sec comments lor

these species and Figs. II. 21). there are no no-

li, cable morphological similarities between those

and D. kamaonen.se.

roylei DC. was in use until

that the name Fullartonia ka-



Selrclcl specimen, eumnncl. Hill l\\ SIK vIM Ml

kirn. Cham napo. Cm./wv ''-'"" (K). < :
1 1 1 IN \. Si.ln.au:

Shmgl.c Mr I ,|. I.mllmr ,/ „/. 20 IO<, , K). Til.n-Om-I.ai ::

CIuimiIii. C„ v „-, IV.'N ill. IM)|\. I liar I'.a.l.-I.: (in

tonn. Tehri. Koch 22032 (\\ ): Carl.yal. Caunkiiml via

Trfjn»i Y.ram and Ma-r, lal |,. Killing. 1H55. Schlagin-

iweit s.n. (CM). JAMMl -KASIIMIIt. Cmrai. C/r, //,-<•

:WK/-/MHM. l.rcSm.mn.rL-. C/,,,/,.- -VA',' /l> | |',\l. K I: I i.l

valley, roa.l lo Nanga I'arl.al, R. H. & I. I). Star-

to (NY): Mar-wart. 7imm, /,/ (MM. K): lla/ara.

i. Mumr hills, Ki'/i.s/cr it' >V,rA .ulS (C, (ill. K.

KPAI,. Umruk. /Mnyj /W> (KM); Churrhi l.agua.

-I al. I.Hi I lliM. K. (,. I IS): Karlmria I Ah. Po-

ol. H'/ (K. I IS): Kalai.gra pass. /\,/W„ ,/ al.

A, K. I IS): Kalamata. Chakure I Ah. Ai/hh/h <•/

HM. K, (;, HIS); Mailing khola. .N7«/»f„ H 7/00

lalike I'ahar. Siainton el „/. .7//,, (HM. K. HIS):

g. I.ani|.in- llimal. Sminton el al. MSI (K. US):
Doli, A,/*,/,,,-/ „/. /072(CM);Ka,a,Mugu. '/;,-

of the stem, more abundant on margin-

us on llie abaxial surlaee of leaves. C.ti-

> \',\. 3-5. 5(7) cm diaiii. including ray-:

shorter than rays. 1.5-3.5(4.5) em diam.;

(1.5)3-10.5(16) cm long. 1-1.6 mm
* turbinate at the base of capitula

wide) in fruit. Phyllanes herbaceous or

s slightly papery at the base or at the mar-

gins, 0.6-1.5(2) em long, 0.8-3( 1) mmwide, ovate-

laneeolale lo ohoyatedanceolale oi subulate. Ill

duineiiliini similar lo the upper part of stem.

Receptacles glabrous or glabrale. Floncis yellow.

Ray flower corollas 1 .5(1 .9)-3(3.5) cm' long,

(1.7)2.3-3.3(5) mm wide, obovate-elliptic to ob-

long-elliplic. ape\ generally with 3 teeth. Disk Mow-

er corollas (3.5)4-6 X 1.5-2.5 mm. Cypselae

brown, with smooth to grooved surlaee. dimorphic

( vpselae Iimiii rav Mowers 3-1.5 X 1-1.3 mm. gla-

I 'i <>ii- ui glabrale wilhoul pappus. Cypselae from

disk Mowers (2)2.3-4.5 X 0.5-1(1.5) mm. some-

times with eglandiilar I rx lioni. -: pappus (1.5)3-5

mm, white. Chromosome number 2« = 30, 60 (data

numbers: h-dor..\. I"')": Coldblalt. I<>KK; oiigmal

Jard. Corenk. ed. 2: 10."
1 ,31 2. TU'K: North

Caucasus. Beschtau [F. A. F. Marschall von

Rieberstein s.n.], ex herb. Marschall von Bie-

berstein (lectotype. designated by Alvarez Fer-

nandez & Nieto Feliner (1999: 804), LK!).

Plant up to 120( + ) cm tall. Rhizomes woody to

mains. Stems branched in the upper part, leaves

di-liibuteil . il. urj I In stem or mainly on the basal

part of -lem. upper mlei n,,, le- generally longei lliati

the adjacent leaves. Indumentum of uniseriale (ca.

to 1 mm) eglandular tri-

[•hoines (0.5-2 mini i;en

Illustrations. Figures 24. 26A-I).

Distribution. Northern Turkey and Caucasus.

Crowing in woods, open moi-| rocky place-, mead

ows. and near watercourses, altitude 1500 COOm.

The characters distinguishing this species from

others in southwestern Asia are mainly based on

ichotrichum). Doronicum nuicrophyllum is a poly-

morphic species, and within il. two subspecies can

. Si HSI'KCIKS or Dokomc,

»|0 l><*30) X (7)17-23 cm, orbicular or ovate.

till cordate base and blunt or acute apex, with

•linodromoiis venal ; petiole 7 IK em long, with

leathing base, sheath 3-8(10.7) (

leaves with blade (>-24 X 5-10.5 cm; p
iole 9-33 cm long. 1-5 mmwide, similar to ha:

leaves. Middle cauline leaves .5-21.5 X 2-16.5 c

sessile fiddle-shaped, semi-amplexieaul. Upr

cauline leaves 3-17 X 0.0-14(15) cm, similar

rrophy lllliiin

Doronicum macrolepis Frevn tx Sint.. in Kievti. Hull.

Hoissier 3: .<51. 1895. Svn. nov. TYI'K: Turkei

.niischkane, in valle Hiijuk.lerc tracti. karagol

supra Artahir. P. Sinlenis 717.1 (lech.tvpe, desip

i (1975: 142). G!; isotypes, B!,





Annals of the

nifiim hahmsae CavilL Annuaire Conserv. .laid. Hoi.

Ceneve 14: 260. Nll.Sy,,. nnv. TYPK: Turkey. Ua-

zistan, pies <le Djirnil, IH66, H. Balansa s.n. (lec-

lotype. designated bv Kdmondson (1<>75: 140). C!;

gokyillik. (,

i i I ill i

H.
-

1 »«

:m.iiIi I M,.| ,

i w idci in fruit. ( hromosoiro u m ei

Distribution. Northern Turkey anil ( iaii. ,i>ii.~.

(dowing in woods, open moist rocky places, mead-

ows, and near watercourses, altitude 1500-3700 „,

(Fig. 24).

All the specimens from the only collection of Do-

ronicum macro/, -pis diflci Imm I), mucroplnllum

suhsp. iinn rapln/lnm in -i/.- ol capitula. \ 1 1 1 1« mii^I i

the population is son iculi.it anomalous, the name is

treated as a synonym of D. macroph \lliiin -ul>sp.

macioplnllitm. The diagnostic characters used to

separate I), balansae (Cavillier. 1011) overlap sub-

stantially with those of I). macroplwllum suhsp.

macrophyllum. Besides, the patterns of indumen-

Iiiiii y . 1 1 i . 1 1 • i 1 1 1 \ match those of I), macrophyllum

suhsp. mucroplnllum. Vcordingly. this name is

considered a synonym.

Selected specimens examine,!. CAUCASUS. North
C.uin-Hsiis: Dagestan. Dargi. \laara. \kusclia. IAw, „/,,,

I :'!',(> I lit |; Shaioj. Shatoaigim. Scichiklii. \rerinnoi el

»l. :V.'.'»'r
I I II: Srh.-ll.u. .la.-h. I >anl.eslam.i. Ilerl.r, l.ij

(IK): Oigom.i. 1',,!,,,.. |),p„-l (l ,s. 12 Vug. 1027. /•:. * \.

Hhs,I, s.n. (UK): Sla\ro|»,lski|. kaiaeliae\o-Clierkesska\ a.

I'ashislmogo. Cellman el ,,/. 117" (KK): Cl,eel,enn-in-

gnsliskaNa. \igim. Ilmn-kale. t.cllman el al. 2:i.V\ (UK):

Bcsclilau. June U;i2. liohmaeker s.n. ((',. CH. K. W);

Kuba, Kardtokiurt. .". .Ink lii'Xt. I,,psln s.n. (UK): ka\ar-

ilino Balkama. llaUi,„kij. Kilini. \kl.,|»,ak. I!! July

I Mca.Uical. s.n.
I

I I *
: Dagestan. Uaksk.j. •> Sep.

I'»2;. /W/,7.i A >,//////- s.n (I I I. Trai.seauens,,.: <L
selia. IJrillsaliseli. Di.li Uiaclna. I. //. A I. I: lira/hems

r,00a(S); le.sk. \dai-Mi. /•/. A V />W/, /

It! June l"i„", /./,„„/,/ X 11,7,,// .s.«. (H): C.i.talima. \1|>.

T/kma T/kham. 'MuK l')2.-,. Jn.rpr.nl, s.n. (UK): \/c-
I,.i|.l/I,.,n. Ki.Iki. le/.-. -,l,.„ I, .L-i-l.. :;.li,K lo;;,,. /,„,.;„

. (NY); A/e.l.a\an. Baku. Caml/.ha. Kaslm.u ,1 iji.

I "" /•..., ,;,„•

cp„n.„ in.',- ,|.|.:, : (;,„is. \lls karahakhskmc. Km,,. 27
July l«>7.->. U/.W/7, .h-.h. (Hi; Titlis. Wittmunn 2" I ll.K).

IBAN. Azerbaijan. Oarel, llagh. Aliabad,

I0l». hoi-onii inn iich roplislluin suhsp. s|iar-

sipilosum (J. R. Edm.) Alv. Fern.. Novo., II:

295. 2001. Doronicum Inthynicum suhsp. spar-

sipilosum J. R. Kdm.. Notes Hoy. Hot. (,ard.

Edinburgh 32: 258. 1973. TYPE: Turkey. "II-

gaz Daglari. 35 km S of Kastanionu. roadside

on N side of pass top." 27 July 1971. / H.

Kdmondson KVA (holotype. E!: isotvpes. (,\.

ISTF not seen. K!. W!).

Plant up to 90 cm tall. Rhizomes woody to some-

what fleshy. Stems with 2 or 3 cauline leaves. Blade

of basal leaves 0.5-13.5 X 7-1 1 cm. Blade of lower

cauline leaves 7.5-9.6 X 9.3-12 cm. Middle and

upper cauline leaves 1,5-11 X 3-0 cm. Cupilulu

2 or 3, ca. 0.5 cm diam. including rays; involucre

ca. 3.5 cm diam.; peduncles up to 10 cm long.

Rcvpi, tries glabrous. Bay flower corollas 1.9-3.5

cm long. 1.7-4 mmwide. Disk flower corollas 3.5-

4.5 mm long. Pappus 1.5-3.., mm Ion immature

hulion. Northern Turkey (provinces of

cky places, altitude 1700-2200 m (Fig.

rakol. Cankm. \^<le^er 1W17 (V,).

This subspecies combines characters from two

species of Donmicum. Bhizonie. phyllary shape.

similar to D. macrophyllum

suhsp. macrophyllum. while size and leal arrange-

ment are similar lo I), orientate. It was described

as a snb-pecics of II. bitliMiicum .1. B. Kdm.. which

is considered a synonym of I), reticiilaliim Boiss..

but the diagnostic character for this species (ovale

phyllaries with a dark -colored major venation and

a long tapered-acule apex) does not occur in sub-

spe. us spiirsipi/osum. Hi. subsp. cies has the phyl-

lary tvpe and other characters of /A nun mplnllum

suhsp. macrophyllum. from which it differs „,aiul\

in having fewer capitula and in leal arrangement.



20. Doronicum mavinnim Hi^s. c\ A. Huet, in

TYPE: Turkey. Tech-Dagh, A. Huet du Pavil-

ion s.n. (lectotype, designated by Alvarez Fer-

nandez & Nieto Feliner (1999: 805), G-BOIS!,

photograph: isotypes, BM!. G!, K!).

I'laiLl . ,
|)(i

(

leal

II ,
;::,•. woods. -I.i

i. Stems branched

20 < 1(1

villi cordate I

in ih«' upper
|
.ml. leaves dislribuled along (lie s!< in.

upper internodes generally longer than the adjacent

leave-. Iiidiuneiiliim of mult iscriale and iiniseriale

eglandular trichonies (ca. 0.2 mm) and glandular

trichomes (up to 1.7 mm), scattered,

brous. Leaves entire to dentate. Bas;

times present at flowering time; blad

21.5 cm. orbicular

generally blunt apex, with aetinodromous venation:

petiole 8-3(> (in long, with sliealliing base, shealli

i a. 3 tan long, bowei can line leases with blade l..">

17 X 5.5-24 cm; petiole 6.5-40 cm long, 2-5.5

mmwide, similar to basal leaves. Middle eauline

leaves 3-13 X 2-14 cm. sessile, fiddle-shaped,

se.ni-amplexieaul. Upper eauline leaves 1.2-5.5 X

to obovate. sometimes bract-like. Indumentum sim-

ilar to the adjacent pari of the stem, generally

scarce, more abundant on margins of leases, 67/-

pitula 3 to I8( t I. 2—1 cm iliain. including ravs:

iinoluere shorter than rays. 1.5 2 cm diain.. s e

limes turbinate at the base of eapilula (ca. 5 mm
wide) in fruit. Ph\llaries herbaceous, ovate-lance-

olate to obosate-laneeolate and aciile. glabmu- -a

glabrate; the outer 0.7-1.2 cm long. 2-2.3 mm
wide; the inner 0.9-1.2 cm long. 1.5-2.3 mmwide.

Receptacles glabrous. Planers will) yellow corolla-.

Kay flower corollas 1.2-2 em long. 1.5-3 mmwide.

ol>o sale-elliptic to oblong-ell ipl ic apex generally

with 3 teeth. Disk flower corollas 4-5 X 1.5 mm.

Cxpselae brown, with smooth to slightly groused

surface, dimorphic. Cypsclae from ray dossers 2.2

3.3 X 1-1.3 mm. glabrous or glabrate. without pap-

pus. Cypselae from disk flowers 1.5-2.3 X 0.5-1

','.'.. ,: ,/;< .. ,. Figures 8A, 23A-F.

9 Eastern Turkey, south of Caucasus

and south of th e Caspian Sea. Moist rocky places

and near waterc ourses, altitude 1700-3300 m (Fig.

24).

Doronicum maximiim is morphologically close to

those southwest ern Asian species with a "macro-

phyllum" type o f habit, and the type of indumentum

is the only character to distinguish among them.

Within this "ma< rnph \lliim' group it is more sim-

ilar to I), haussLiicclittt than to any other (see com-

ments on D. hausshuedtlii). hut the almost absolute

absence of indumentum at the base of the capitula

in D. maximum makes it different (Fig. 23A-F).

Selected specimens examine,!. IRAN. Mt. Klvend. Pa-

in,! 1717 (CI: Azerluiijaii. Cli.ilil Kill). S.-hana. Ken;

//IWMI'J;. \U Kui.lisla.ii.,. Ml. lakhl , Solcun.iii. June

I
:;««!. Strauss sac (til: \/ei -l.aiiljan. Kc/aicli. Silv audi. 2 1

June 1070. Termehs.n. [\\|. II! \(,). \rl ( ant I t.igh. \lg„„l

Dagh. Kawandiz. Guest X- l.„dlo,,-Hc,iiii 2"2:i <k). I'l I.'

Kl ^ I'.illis: lulsaii. Sorter HI- //-» I \\ I. Kiviiriini: Ml

leel.-Dadi. Juh lo-vl. line, du Pavilion s.n. (HV1. C. k):

fiacliriinsc. karlmy a-Cal. karliosa. \y,le^e l ITIilO |Cl.

Giresun: Balahaii.ia l.-iri kil r„ !'.-,>< I iim.I.t. Pa is el

al. 205X8 (KM. K. k). Ilakkari: Cilo Tcpc. Cilo vavla.

Ihn,s ,K Pnlunin 211 Pi |li\l. F.I. Mara-: (.aglas anr.-i il.

I.ngi/ek |)a»i. human Klftfi |(.\/ll. Mil-: salli- M.-.ga

•-auk. Uii.igo.-ll. Ounigum. Warl... kolseln :iM (B. 6. k.

S. UPS, W).

DC, Prodr. 6:

321. 1838. TYPE: "Doronicum plantagineum.

En. pi. caue. n Q 674," 1832. C. A. Meyer (lec-

totvpe. designated by Alvarez Fernandez &
Nieto Feliner (1999: 805), G-DC!, photo-

graph).

Plant up to 50 cm tall. Rhizomes woody to some-

what woody, glabroii-. generally with leaf remains

forming fibers or dark scales. ,S7e///.s not branched,

leases mainly in the lower middle of the stem. In-

glandular t

,. ttlj

leases generally present al flowering tune: blade

(1.8)2-6 X (0.9)1.5-3 cm. elliptic, with attenuate

base, and generally blunt apex, with aetinodromous

to
I

t I odromous venation; petiole 3-10

cm long. 1-3 mmwide, bower and middle eauline

leaves 3.5-8(9.5) X 1.4-2.5 cm. similar to basal

times widely ovate to suborbiculate. semi .implex

ieaub with blunt apex. Upper eauline leaves

(1.6)3-6 X (0.2)1-2 cm, similar to middle eauline

leaves or ovate-lanceolate, sometimes bract-like.

Indumentum similar to the adjacent part of stem,

sometimes with white, tangled, iiniseriale eglan-

dular trichomes (up to I nun), more abundant on

leaf margins. Capitula solitary. 1.5-7.5 em diam.

including ray-: iinoluere shorter than rays. 2-5 (an

diam. Phyllaries herbaceous, 1-1.5(2) cm long.

2.5-5 mmwide, osale-laneeolale to elliptic Indu-

mentum -miliar to the upper part of stem, some-

lime- abundant. Receptacles glabrous. Pinners with

sellow corollas. Ray Mower corollas 2-3.5 em long.



teeth. Disk dower corollas 1-5 mmlong. Cypselae

rown, with slriate-rclieiilale lo warty surface, di-

lorphic. ca. I X I mm. generally glabrous, some-

mes willi eglandiil.ii Indiumes .n "labiate. Cyp-

elac from ray dowers without pappus. Pappus up

) 1.5 mm. white. Chromosome number 2/i = 40.

0* (Oavlianidze, 1985; *Kedorov, 1969).

Avetisyan Ogai

macrophyllum" type of habit. I), oblongijolium

ears only one capilulum and has elliptic basal

•aves making it similar in habit to other Kuropean

r central Asian species (e.g., I), elusii, I), lutn-

ariciim. I). Jal, ;>„</ i. ,n j; others), besides, llic

I I rhizome (woods, -labious. and with libroio

al remains) is ( |inle dillerent Irom that ol I), or-

titale ,11,-shy and with pubescent nodes). In ad-

ition. I), oh/nngijolium has a special type of in-

umentum on margins of basal leaves (Fig. 31. j).

The citation of the chromosome number 2n - 60
>r Domnicum nhhmgijolium was found in redo-

x's index (1009). but the original source for this

specimens examined. CAKC\Sl S. North
l>age,t.m. K . 1 1 1 ;

i - . I'al.ass aian. I r»ah. Dshiilii

rnku & Uonmou /.tt«6 (I.K); Checheno-ln-

\i-um. Itum-kalc henana, e,al. 2121 (IK):

Suka.i. I Julv 1027. E. \. & A. 1. Basel, s.n.

..- D..ul.. k.naluch. June Dill, Kolenati s.n.

ia. Ossctia. Alagir. Rnprechl 156 (IK): I'm.lal.

<. Aalschabala. 10 June 1801. Rnprechl s.n.

: \/eilu|,|/li.ni. Ml. \|. -chink jail. 1.1

Annals of the

Missouri Botanical Garden

isli. Klisahetholsk. 15 Julv \<HYKSchelkornika,s.n.(l.Y

Mts. Areguni, ad lacum Sevan. Krasnosrlsk, Shorsha.

Oct. 1071, \as,ik s.n. (15. C); Ashta.ak. Ml. Aragac 1

Julv l'>7... \asal s.n. (C. \\ ): \n,icn,a. Ka/.l.o,. Ml. \l

beg. Cakhkdzor. 1 Julv 1082. \asak s.n. ( \\ i II IIKI
'

Vi-Uin: Im/.cam Mkilcsi. Sa\sal. \llmn el al. .'(176 (k

Coruh. Ardanuc. Kordevan dag. Yalni/.cain Da-I.in. Dm
& Hedge :j0:it>r> (K. K. \\l. Krziirum: Din.ilii.la. W-
& Buchner 82-123-9 (W).

22. Doronieum orientale Hoffm., Com. So,

Phys. Med. Moscou 1: 8. 1808. TYPE: not k

cated; prolologue citation: "Habitat passim cii

ca Zehet in Iberia."

I),„, „,„,„„ , mn mi,-,,,,, M. Hid,.. II. I'aiii.-Caucas. 2: A2
1808. TM'K: "ex Cam-as,, ihenc. \,la,„. 180.1

\Mam:> sm.\. ex herb. Marscl.all von hieherstei

(lectulvpe. ,1,-sigiiati-d here. I.K!).

Plant up to 140 cm tall. Rhizomes fleshy, pubes-

cent to very pubescent, with shining while-tinted

Incbonies on nodes, stolomlorm. sometimes with

buds. Stems unbranched, scape-like Indumentum

of uniseriale and miillis<-rialc cglamlular Irichomes

and short-stalked glandular Irichomes. L'aves en-

tire lo slightly denial.-. basal leaves sometimes pre-

sent at flowering time: blade (2)4-7(8.5) X 2(3)-

ba--e ami generally bliuil apex, with aerodroinoiis

venation; petiole (1.8)4-10(20) cm long. (0.5)1-

2(3.5) mmwide. Lower caulinc leaves (3.2)5-7.5(0)

X (1.8)3-5(7.7) cm, similar to basal leaves or ses-

sile, htldlc-shapcd. semi-aniplexieaul. Upper can-

line leaves (1.5)4-7(10.5) X (0.4)3-6(7.6) cm.

II ki i maiiiK ol short-stalked g

eglandular Irichomes. i

1032. E. & A. Busch s

/. \l,»ge/. 2., Julv 1031. Kar-
- \/ed>a\an. \agoiiiogo kara-

27 May ]<>\llknp„l,n,lm, ,.,,.

hach. inter Lvsagorse el Mt.

l<>2<>. k„!„/,o,d t ,.„. (IK): CII,,. |:„kl„i

I... 7 Aug. 10211. K„ : J„rsln s.n. (I.K): ( ienr-

ISakun.mi. 2 1 \K,\ \<>M>. k,dnrsl,\ s.n.

*. M)82. Memtskij s.n. (I I ). \zerhavan. \a, hits, heva...

Agilaban, 17 July L934, Prilipko & haev s.n. (I.K):

nenia. Mt. Alajos, Rudle 142 (LK); Murov-dag, Giam-

Capitula 1(2 or 3), 3(4)-(6)7

cm diam. including rays; involucre shorter than

rays or equaling them". (2.3)3-5(5.5) mm diam.

I'lnllaiies. herbaceous, ovale-snhulate. generallv

with acute apex: the outer (1)1.5-2(2.5) cm long,

i HI. 5 2 (3) nun wide: the inner 1-1.5(2) cm long.

0.5-1.5(2) mmwide. Margins filiate, with acute,

stiff and equidistant multiseriate eglandular In-

cbonies (up lo 1.5 mm). Indumentum mainly glan-

dular, but also wild eglandular Irichomes. Recep-

tacles generally pubescent, sometimes glabrous.

Mincers with yellow corollas. Kay dower corollas

( I. 1)2 2.5(3) cm long. 2-2.5(3.8) mmwide, oblong-

elliptic, apex generally with 3 teeth. Disk flower

corollas 3.5-4(5) X 1.2-1.5 mm. Cypselae olive-

green or brown, with warty or rugose-reticulate sur-

l.ice. dimorphic. Cvpsi-lac hum rav llowers (1)1.5-

2(2.3) X (0.2)0.5-0.8(1.7) mm. glabrous, without

pappus. Cypselae Iron, disk flowers ( 1)1 .3-1.5(1.8)

X 0.5-0.7(1) nun. with eglandular Irichomes: pap-
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pus I 2.5)3 , ,„„.. while Chromosome number 2„

= 60 (Lindqvist. 1950. as D. cordatum: Baksax.

1956: Strid K Anderson, 1985).

Illustrations. Sadler in Nendtvich (1836: Ial». 2 1:

Savuleseu (1964: pi. 99, fig. 2); Figures 1A, 5E-H.

Distribution. Eastern

from Syria to Sieib. and 1 ian.-asiis (absent in north-

ern Africa?). Cultivated and naturalized in central

Europe. Eorests. meadows. ruck> place's, and shady

gullies, from sea level up to 2000 m in elevation

(Fig. 27).

Both Doio", „••» ., II lid D. an,, os

hum M. Bieh. were described in 1808 with the

month of public it n m kn wn 0n< year later the

former name was choosen by Willdenow (1809) as

(ICBN. Art. I 1.5, Greuter et al., 2000). The type

material ol D. orientate has so far not been located.

and although its description in the protologue

matches the taxonomic idenlih recognized as D.

orientate by Willdennw (WW). Us formal identity

needs to wail until a leelotvpe is designated. Since

thors in floristic studies, the leclolype for D. eau-

easieum M. Bieb. is designated above-. The only

shoot found in Marschall win Biebersleins herbar-

ium that matches the protologue was selected as

the lectotype.

The possible occurrence ol Doroiiicuin orientate

in North Africa requires further work (see com-

ments for /). pardalianehes and D. plantagineum).

Selected specimens examined. LEBANONSi KI A.

hYikos agri ISw.anlmi. ./. & K llommiille, 1 1 Of, 7, (IS): l'.„

ava. I'olunin -ILL' (P.. K, k). CAl/C \SLS. [Wthrau-

nisus: kul.an. liuseh & Klapatar bdH U.K. N 1 ): krasno-

„/. 23,u0 (III. Transraurasus: 1

22 Mar. I Col . Rupre, 1,1 s.n. (KK).
'

ee. Dil.lil dag. Huniime. Duns &

Amasva: Direkli. ( «,.iluk. Pete, II7H K.\/l) \nlulya:

Tcrme'ssos. C. & M. Votth 12(E). lydin: ka,a, hmi. Italia

Dau. Seki. Huns- ll(C7 (K. kl. IJalikoir: ka/ Dag. Sai-

akov. Ihtdln 218171 1 1
•. k. \l()l. Itolu: \l.ar.l. I'm; /"_'

|k|.' Bursa: I lu Dag. Wilde Itfjh ikl. <lu.„„, Ukihp.

kel.al.dere. kannis. Caude X Janes I 7- » I 1 1 . < . I I i. Ilala>:

Mugla:

Si, union HI 13 I

!'.. kl. \nzgal: \k.lagma.leni. \kla-. Cm,

lis III (K). \l Mill ' Ni.-.l. i.-l. ...i.li: IlK-i.-.i.Mitlul

l>ei Cratzrii. 1«) Max \iWK John s.n. lit. S). IU 1.6 MOV
Plovdiv: Stanimaka, 10 June I WW. Sifibmf s.n. (6).

GREECE fpiro.: \,i., Sk ikaria, miinp 3332 7 (ID.

Mak. .Hi.. nia: Nanssa. Ml. Vniii.m. k. II. & F. Rechinger

oT.):; lI'.Ml. N.-oi Aixaioii: Samo-. Ml. kerkis. \gia. /A/

r f , /6.>/ K |K. k): Vneilrs. insula Samos. A. //. & K
AV,7,m«c- 7r-'/ (liM. k. (.1. IVI m.iisos: l.i.kio. k,-

lalovnsmi. Carcid 037, |\1\|. Sierra Kllas-Evvoia: ka-

tahgon. Oeta. />\,/A A LmuLn ll.'nl il'.M. I. kl Ml

Hvmelli. Orphanides 100 (COI-W II .1 k. Kl. I'li.-^alia:

s.n. (S).

II l?asili,al , , m sib ( I'allarela JO \,.i.

I<)2I. Canal, s.n. (M\l. Culahria: I'i/./o. 20 \ P i. \'K\;\.

Lenander s.n. |S|. Si. ilia: Cairo dell,- Madonie. 1'iano

Se.npria. Mela 38011 I M -\). > I COSKWIA. Makedonija:

I),, nan. Mananska planina. llial.ma. lU.inmidler 1203 (H.

WI. Srl.ija: Kakovika, prope Belgradum. Petrolic 23-10

lalianches L., Sp. PI.:

1753. TYPE: Herb. Clifford, 411.1 [sin*

leclor| (lectoUpe. designated b\ Elamas

in Jarvis & Turland (1998: 360). BYE).



innrlhmn scorpioiii,

Nat. 19:294. 1821.

V\. Germ. Kxcurs.

Cass., in Cuvier, Diet. Sci.

cum seorpioides (L.) Rchb.,

1831-1832. TYPE: "Do-

. Rhizomes fleshy, pu-

m» \vhite-lmled trichomes on nodes. >iolnmloi m.

sometimes with buds. Stems scarcely hranelied in

the ii|)per part, with lew lea\es mainly di-ti ihuted

along the liasal V\ of the stem, inleniodes generally

longer than the adjacent leaves. Indumentum of

thin anil acute miilli.seriale c-laiuliilar triclioines

dular trichomes and glandular triclioines in the

middle and upper pail, abundant near the c.ipilula.

h-ares entire to slightly dentate. Masai leaves some-

limes present at flowering lime; Made 3.6-16.5 X
3.3-14

.

with aci

ole 4.5-27 cm long. 1-1.;") mmwide. Lower cauline

leaves 3.3-22 X 2.3-11 em; petiole (3.4)6-10(27)

Middle cauline lead's (2.7)5-<)( 15.3) X ( I .(>)3-

6(10) em, sessile, fiddle-shaped, semi-amplexicaul.

Upper cauline leaves (1)2-6(10) X (0.2)1-2(5.5)

of the stem. Capilula (1)2-7, 2-5.1 cm diam. in-

cluding l,l\s; involucre ,|| >| equaling ia\s. -nille-

(0.5)5 -7(20) cm long. (0.5)1).;! 1(2) mmwide. /'/m/

lories herbaceous, (1)1.2-1.4(1.7) em long, (0.7)1-

1.5(2.7) mmwide, ovale-suhulate. generally with

acute apex. Margins sometimes ciliate. with acute,

trichomes. Heeepl, teles pubescent oi glabrate. Flow-

ers with yellow corollas. Ray flower corollas 1.1-

2.5 cm long. 2-3.5 mmwide, ohlong-elli|)tie. apex

generally with 3 teeth. Disk flower corollas 4-6 X
1-2.5 mm. Cypseloe hlack and with warty surface

in inaliiritv. dimorphic. Cvpselae from rav flowers

1.7-3.5 X 0.7-1.5 mm. glahrous. without pappus.

Cvpselae Irom disk flowers 1.2-1.8 X 0.7-1 mm,
with eglaiidular trichomes; pappus (2.5)3-1 mm.
white. Chromosome number 2/1 = 60, 120*

(Lindqvist. 1050; * Moore. 1082.

Distribution. Northeastern II;

and central Europe. Cultivated ar

least in Great Britain and Northen

the limits of the natural distribute

Forests, meadows, hedges, and m
from sea level up to 18(H) m in elevation (Fig. 28).

As indicated above, in the protologue of Arnica

seorpioides I... several pre-Finnaean synonyms are

included. This name has l.een treated as a synonym

of Hnnmiettm grandifiorum Lam. by all the authors

that combined it. probably because Jaequiu (1776:

26, t. 349) illustrated it with a plant of I), grandi-

Jlorum Lam. However, the lectotype designated b\

Alvarez in Jarvis and Turland '(1908) represents

Domiueiim pardalianehes I... since all of the oiigi

nal elements of 4. seorpioides belong to I), parda-

lianehes L. Formally, all the combinations based on

\rnieo sei/tpioides F. are hotnolvpic synonyms of

\mieo seotfiioide.s I .. and lhu> --viiouvnis of /A par-

doltonehes I... even || gh t he descript ions and ref-

erences in protologues correspond mainly U> Dmon-
hiruin I am (>ee also comments above

on I), seorpioides Lam. under I), grandiflorum

Deslonlaines (1798) cited Doronteum purdu-

littnehes in North Africa: "in caeunii> \llanti> pro-

|>e Relide," but all the specimens from North Africa

represent I), planla^ineuiii. \ \,-w population- have

broadly male basal leaves with subcordate bases

that are similar to /). orientole. so their identity is

uncertain. Doronieum pardalianehes has similar

basal leaves, but is quite different from both D.

iirtetilo/e and I), platilttiiitieiim in habit, number of

capilula. number of cauline leaves, and color of

cvpselae. Although no sheet from Desfontaines's lo-

cality was seen, the presence of I), pardalianehes

in North Africa is unlikely. Desfontaines's descrip-

tion matches I), plantagineitm. or even I), orientole

(whose presence in North Africa is quolionahle).

Ilvbiidi/alion between I). plantagineum and D. or-

ientole in this area is a possibility. (See comments
for I), orientole and I), plantagineum.)

Determining the native distribution of Doronieum

pardalianehes i- difficult. Records are scattered in

central Europe, but absent in the Iberian peninsula,

except for northeastern Spain, where it is notably

abundant, exactly in the gap presented by I), plan-

Itiiiinemn (Fig-. 25. 28). I his suggests these species



r"&m
Distribution map for Domniaim pardaliunehes.

, i..ii of llit- chromosome number 2/1 =

I I'd lor IhtKitunim juin/, ilium lies was found in

Moore's (1««2) index, but flic original source for

Srlrrlnl spreunens r.unmned. VNDORKA. Saul Mi-

i|ii< I .rr.iifioliiMri^. I.e> f'.Maldcs. \lmuraz rl al. 1015

(MM. MSTKIV. NiederiiMerreieli: SaeliM-n. Sclilop-

bc- llartenstem. Ma> 1901. />•/»/»««/! .s.n. (15). BKL-

i.ll V llainaiil: Marchienne-an-Pont. Ihiri^nrand , i ;

/."

.72.J (MM. ikvvi Ba*ses- \i,,.s: \n. ,ir> i>ouri.ex.

pres de Digue. 2 .1
• 180!;. /We/ n./i. (K). Cote <POr:

hois ,|e Sauloii. I'» June li',7:',. Ilnnnrl s.n. ikl. Douhs:

hois ,le Chatav a ( /elle. /W/W _'_T'V|I5. (,. N\). Haute-

Savoie: St. Pierre-de-Ruiuillv a Si. I .amen!. .!,:,<<» mmu!
;/.",'/ ((,). Haul. s-Alpes: Sens.-. 2.5 Julv 1885, Girod s.n.

{{,). llautes-ISreiiees: hois Ae Ski pres l.u/. Jul\ 1872.

/Wr/crc .v.;,. (kl. Isere: Orenoble. 2 June 1850, CW/>erf

s.n. ((,). Loire: Ml. I'ihil. W/a'e/ /20 (MM. Pyrciiecs-

Orio.lalcs: Von, I. Vu.u. I.".I.I. //,/,,,/W.s v„. |l.). Saone-

ct-l.oire: Clnnx. 31 Mas 1892. Cmndnuiison s.n. |(,|.

Seine-ci-Oi>e: Puis. //,/'/,! 263 (M \ ). GERMVNY. Bay-

ern: Sleiniger V\al<l. Baumbcu. 20 Jour P )<)!!. //,„- ,,„.

(NY. \\ ). Berlin: prop.- Iten.liiium. Bonissia. 1(1 Julv

\ml.Scheppigs.n. (Ci. Halle: \\ inniiifieii. I June 1857.

Wnlm-n s.n. (I!. (-1. Hessen: humus. Andres 695 (B).

ICIh inlanil-ITal/.: I i n I'.irl •« i. ' rhle, III
<

H. K).

I. Ill \l I'.l.ll M\ |-.i»I.iii.I: I. II
- ik

Woo, I, Lester Park. West Olouccster. h>usl,-> 954 (k);

Bucks, between Marlow and Medneuham. Sandwill, MM'
ikl Seollaml: Inverness. Kdinb.u-h. Syme 6.13 (k). II'-

\l V I ..mkodi.i M I I i .
'•!

1910, Wiiczek s.n. MO. I'ieinoiile: hum. Val Saliee. 5

Ma\ I {'.70. ./««</ .«.«. (K). NORWAY. Bergen. Fredhalm

1189 (NY). SPAIN. Arapon: Huesea. sierra de (a.ara.

N..eiK.. harraneo hienle kspalula. (// ;ue; rl ,,l. !U)I
[ M \ );

Huesea. has Panics. 2 \ug. 1988. \seginola:a A <W//e.

n./i. (JACA). Calaluna: l.e.ida. Cava, sierra del Cadi, ar-

row dc la Vena, collado dc Passes. \hnaraz rl al. 100!!

(MM: l.erida. Vila Uil.a-nr/a. Usque d<- Besiherri. II)

Vug. 10117. \mn & Tnha s.n. (M V): Barcelona, Olzinelles.

Fernandez Casus 00.1 (MA): Oerona. San Keliu de Pallai-

ols a la Salul. 9 June I 027. Cm.aln s.n. |C. M V ). SVV K-

III , li.-.-ll
i

II propel irl-kia \lajesi. tunc I 880. I.h

berk s.n. (0). SVV IT/I I! I . V \ I >. Yalais: pres Allesse.

IB69. Thomas s.n. (k). VauiJ: Craugeltc prop.- Pamlcv.

28 May 1870, Faurat s.n. (BM).

24. Doronieiiiu |il:itil:i^iiieinii I .. Sp. PI.: cUG.

1753. TYPE: Herb. Clifford. 41 1.2 |sine col-

lector) (lectotype. designated by Idamas et al.

in Jarvis & Turland (1998: 360), BM!).

I. uds. Stems generally unbranclied. scape-like. In-

dumentum mainly glandular. Willi slioil-stalked and

Iked glandular Irieliomes (up to 0.7 mm),

triehomes, more abundant near the capitula.

i entire to slightly dentate. Basal leaves some-



.5r2.:> o<o.5i . ....i »..l. i

8(19) mi lei.-. (0.5) 1.5-31. 7) ...... wide. Lower cau-

line leaves
(

1 .5)3-7( 19) X (1)2-5(8.5) cm. similar

(1)2 1(9.5) X (0.1)0.7-2(5.5) em. ovate-elliptic to

nvate-laileeolale. -oinelniic-. l>r;ic|-like. I in lllllien-

tum mainly glandular, wilh short-stalked and long-

stalked glandular Irichomes. also wilh 1 1

1

i
. -.

<
• 1 1 ; 1 1

1

triel.omes. Capital,, 1(2 ... 5). 3-1(0.5) em diam.

inehuling ravs: involucre almost « -i

]

u ;i

I

. i ii- ravs.

sometimes exceeding diem. 3 1(5.5) cm diam.

Fhyllaries herhaeeous, ovate-subulate, general I \

with acute apex; the outer ( I ) I ..5-2.5(3) cm long.

(1)1.3-2(3) mmwide; the inner (1)1.5-2(2.5) em
long. 0.5-0.7(2) mm wide. Margins eiliate. with

acute, still and equidistant mull i-cnate eglandnlai

(up I

glandular. Receptacles glabrous or scarce I v pubes-

cent. Flowers with yellow corollas. Kay (lower co-

rollas (1.1)1.5-2.5(3) cm long. (l.5)-2(3) mmwide,

oblong-clliplie. apex geiierallv Willi '> leclb. Disk

Howe, corollas 4(4.3)-L5(5.5)X (1)1.3-1.5(2) mm.
C\pselae olive-green or brown, with waits surface,

dimorphic, (.vpselae bom rav (lowers 2-2.i!( I) X

(0.7)1 1.3 mm. generally glabrous, withoiil pappus.

Cypselae from disk (lowers (1.5)2-2.7(3) X (0.7)1-

1.3 nun. with .-glandular Irichomes; pappus (3)5.5

1.5(5) mm. white. Chromosome number 2;i = 120

(Lindqvist. 1050; Kernandes K O.ieiros. 1971; Love

& kjellqvist. 1074; Ruiz de Clavijo. 1993).

Illustrations. Keichenbach (1854: tab. 05. fig.

2); llegi (1928: 71 I. (ig. 120); Valdes et al. (1987:

77); Holds & Vigo (1995: 838); figure 0A. H.

Distribution. Southwestern Europe (Portugal

and Spain) and northern Africa (Morocco and Al-

geria). Cultivated and naturalized in (.real I'.nlaiu

and central Europe. Limits of its native range un-

certain, forests, meadows, hedges, and on shadv

moist rocky places, altitude 400-2200 m (Eig. 25).

Doroniciim plantaginenin is variable for some

characters (e.g.. size and robustness of the plants.

size and shape ol basal leaves, number ol leaves

and eapilula. Ivpe and abundance of indumentum).

Cultivated, naturalized plants, and a lew natural

populations tend to have basal leaves broaillv

ovate-elliptic to elliptic, with slightly dentate mar-

gins, attenuate bases and somewhat acute apices.

Some authors (Horn. 1803. 1003a. 1903b; l.egrand.

1894; Coutinho. 1939; founder, 1939) have give

taxoliomie recognition to these lien. Is.

The North African populations are the most di

tinetive, generally being more robust and pubesce

than the European, and having broadly ovate has

leaves with subcordate bases. The shape of the ba

al leaves in these plants does not allow a ele

distinction between Doroniciim planla^inenm a.

D. orientate. These North African populaln .
- !i

been treated as subspecies or varieties of I), pa

dalianclies or D. plantagineum (Chabert. 189

Barratte. 1893). or as a separate species. I). atlai

Ileum (Chabert. 1891; bony. 1893). as in Cavilliei

monograph (1907. 1911). A multivariate morpb

metric analvsis (EC A and DA) of Doronn-um ( \

varez Fernandez X Nieto Feliner. 2001) reveals i

nioiphoinelric support f..r the segregation of the;

populations as a species from the European popi

lations of D. plantagineum. On the other hand,

phylogenelic analvsis based on morphological, m
clear ribosomal (ITS), and chloroplast (//r/L-F) da

(Alvarez Fernandez el al., 2001) showed differcn,

es III ITS sequences between these populations ill

son.. what support separate species status dopi

the poor morphological diller.-utiation. Introgrc

sion from I), orientate into populations ol I). pl,u

tagmeum is not ruled out as the cause of sequent

dillerences. I l it 1 1 flirlher Work is done, these po,

ulalii.n- are prov isii.nalb in. hided in /•»
;

t,>:>.>ar

The bulk of the recor. Is of Doronicum plant,

twain are from the Iberia n peninsula; a ga[i oct

in northeastern Spain and southern France.

most t»l the f rench records are from near Pi

This is the only represent alive of the genus in Ni

\lnca .norlherii Mgeria , and Atlas) and thus se<

It. be native It. the Ibei ian peninsula and N<

of distribution being

p.inile.l |,\ Iniinaii action

Selected specimens exam, ined. ALGERIA. Tenie

Natl, pie ties Ce.lres. Alston «fr Simpson JiTT.in (1

Djunljura. Tala Guilef, Bogh ni, /Mm.></2M(BM. K):

l.vl.e. Ml \la-l-is. Rcrrrho, i 391 (BM, G). IMOR0C

fort- 1
I

,".::;.

s.n. |K): (...vl ,1c l;,„„k I'.,,,.. I.", Mav l.'ilO. Kiahl.

(K); Yvelines, Vetlici.il. hois dn Cnudrav. huealree 15

(BR); Yerrieres-le-Buisson, Fssone. foret tie Verrieres, I

6739H (BR, G, MA, MAF). Soiiime: hois dc l.i/.e
(

Ai.lt. Mav 1H62, liruteletle s.n. (G). Var: hois tie! Mail

28 May J884, Leresehe s.n. (B). GRFATBRITAIN. K
land: Great Saling. Kssex. Fox 780 (B, W);

than.. 14 June 1887. Woodward s.n. (K). S.-otland: Bl,

Cuirass. 18 Apr. 1872. Dnunmond s.n. (K); Amis:



V\ ,.„:. I. .n,,!, M„„ »M 1C1 l (Mill CM., Mgarve:

ml,,. Moneliiquec \llcnr, Malalo-lleliz el al. 3120 (MA).

\l|i> M. ill. -jo: ( ;is|. Iii ilr \ ide. \tnicii i \ ,

"

» (MA). Beira Alta: serra da Kstrela inter " '
'

leaves, (lapitula 3 to 5, 4—6.5 cm diai

u<ling rays; involucre shorter than rays

Ma.iteigas et Poeo ilo Inferno. Laurence el al. /o
1

// (MA), equaling them, 3.5-4 (

Beira Baixa: Fundao. 25 Mar. l<>2<>. <:<imsM> & Mendoca || cm. Phyllaries herbaceous, sometimes slightly

Mt
' YiU

\' If"'"
1 '" papery, ovate-lanceolate with very tapering acute

;ipe\. gcnerall) with I! to 12 longitudin.il vein-
1047 (G. MA). Tras-os-MoiiUs: Tabnaco, foz d<. IVc

C. ft, F. G. & J. VasconceUos 7877 (HVR). SPAIN. An- ,-,,,,
dalur.'a: Jaen. sierra Morena. I C-penaperms. , ollado .|e dark -colored: ll,e outer 1 .o-2 cm long. 2.2-.").;) nun

los Jardines. Cuatrecasas 3.120 i \1 Mi; Cadi/, Crazalema. wide: the inner 1.4-1.6 cm long, 1.2-3 mmwide,

sierra del Pinar. l/ W: A l/..,-„/o ,w; C7 i\l\i V.a-.i..: Indumentum of glandular trichomes. Receptacles

Zaragoza, entre Cosuenda et Tobed. sierra d, M»: .irrn.
| a|imus FU)W( , rs witn || (m ( , )ro Has . Ray fl ower

6V;»»«rt fl/. 6.^9/ (C. MM)
.

Cnnluliria: M-a de Lie-
h

. \ . . ,'
,

!,,„, ,,„,, IU,„- v I!,,.,,.. !/„„.: ,/ ,i/ W, (MA).
«-«»n.Na.s 1 .

.

-3 en, long. 1-0 mmwide, obova.e-e -

Castilla-I.a Man.l.a: Guadalajara. Retiendas. I,,,/ ,1.1 no liptic U> oblong-ellipt.e. apex generally with 3 teeth.

Jarama, Alvarez el al. </>/< VI \). Caslilla y Leon: Burgos. Disk flower corollas 5-6 X 1-3 mm. Cypselae

Frfas, entre Tobera y Valderrama, Almaraz & Alvarez 977
] m)Wn wit)] sl ;„| ||K ^ n) „vc«l-.vticulate surface, di-

(MU< """ I,,l,!
' " lM '

.
'

. ,.l... « - ,.- I .< n.av Houc 3.5X0.8 mm.
,!,-, , . ,,.,. ,,

i >l \ \V »
i < <miimu!a,l (oral ' - ' .'

de Navarra: Foz de \,l,avun. I I May 1«>71. V>7/«r n./i. 'M"'""* '» ^labrale. without pappus. Cypselae

(JACA). Extri'iiiadura: Caere-. Cnailalupe. IK Ma\ from disk flowers 3 X 1 mm. sometimes with eglan-

1991, Rubio s.n. (MM). Gali.ia: Orense. Cohas. Cared,
( | n | ;1|

.

| rich. >mc>: pappus ca. 4 mm. white. (Com-
Marlinez et al. (MA); Prinripado de Asturias: Ponga.

, cypselae not seen.) Chromosome
Helen.,. 10 Apr. I99B. Medina s.n. (MA). I<« -ion de ' M

Vlunia: Moratalla, sierra de La Muela. Alvarez el al. 1103 '"imher unknown.

(
MA>- Illustrations. Figures 7B. 26E-H.

reticulatum Boiss., Diagn. PI.
Distribution. Western Turkey (Bolu. Bursa, and

Orient, ser. 1. 4: 12. 1844. TYPE: Turkey.
K""^ P'ovn.ccs). Growing ... woods and open

Tmolus Bogdagh. L>.lia. \l>. E. Roissier] 3<>(>0 »«»** ™' k V P 1 "'"^ dtitu.le '»<K)-22(K)

(lectotvpe. designated hv \lvarez Fernandez &
Nieto Feliner (1999: 805), G-B0IS!).

Doronicum hillnnnuin .1. li. film.. Notes l!ov. Bot. Card.

Edinburgh 32(2): 257. 1973. Syn. nov.'TYPK: Tur-
( , |1|S( . of ,, s ,„„ U|11 .

, ( , ,,| IV |j ;l rirs (F ig. 26F. F).

^uT' ^'T
BUhym

' L^\t ht ' r ' h:lOV
-hich are ovate-lanceolate ending in a long taper-

3269 (holotvpe. (,!; isotvpes. BM!. L!. K!).
, o to i ii ll

ing apex, and with 8 to 12 longitudinal \cins dark-

Plant up to 80( + ) cm tall. Rhizomes woody to colored. Doronicum reticulatum grows only in west-

somewhat woody, glabrous, sometimes with leaf re- ern Turkey where there is no overlap with any other

mains forming scales on nodes. Stems branched in species of the "mocroplivllum" group, although it

the upper part, leaves mainly distributed in the is -eograpbie. .Il\ close to I), aiculiifolium. The only

lower middle portion, upper internodes gcneralK -preies thai overlap- it- area is I), orientate, which

longer than the adjacent leaves. Indumentum of un- is morphologically quilc dilleie.il (i.e.. habit, type

iseriate eglandular trichomes. rarely with a few of phyllaries. type of rhizome: Figs. 5E, F, 26E, F).

glandular trichomes. more abundant near the ca- croplnllum subsp. sparsipilosum.

pitula and sometimes glabrous at the base. 1saves The name Doronii urn billiMiicum J. R. Edm. was

entire or subentire. Basal leaves sometimes present given by Fdmondson (1973.) for a pro parte of the

at flowering time: blade 7.5-16.5 X 7-15 cm. or- illegitimate name I), thirkei Schultz Bip. ex Boiss.

bicular or ovate, with cordate base and blunt apex. (Boissier, 1875: 379). Boissier's name includes his

with actinodronious venation: petiole 10-17.5 cm II reticulatum Boiss. (1844), which was collected

long, with sheathing base, sheath (1)3-5 cm long. in Tmolus Bogdagh. and also plants from Mt. Olym-

Lower cauline leaves with blade 8-9.5 X 7-41 cm; pus in Bithynia. Edmondson (1973) considered

petiole 10-13 cm long. 1.5-2.5 mmwide, similar these to be I wo different species, and he gave the

to basal leaves. Middle cauline leaves 6.3-10 X name D. bithynicum for those plants from Mt.

2.6-7 cm, sessile, fiddle-shaped to obovate, semi- Olympus, reserving the name D. reticulatum for

amplexicaul. Upper cauline leaves 2.8-1,5 X 1- those from Tmolus Bogdagh. In this study, however,

dumentum similar to the adjacent part of the stem. (Fdmondson. 1973) and I), reticulatum were found.



3.5-1,3 X 0.5-0.8 mm. narrowly obconical. C

se/ae brown to brown-red. with warty surface,

momorphic. 2-3 X 0.7-1.8 mm. glabrous lo
j

<\\')."u, .I.r'.'kuul K.ii'.i."/i,V/x".i"/,!,'i,A'";.' ;.j',| .

brate. with scattered short cglandularlrichomes

Itursa: In ! .> .. I,',. lV /-,/,„/ <<L'L"> (( . \/l ): I luu.iu. <*.| nun). Pappus I <> nun. consisting ol • ro\

T.Haxh,,,J^l7L>{\:):l\u^.\Yn\nm M-.lirrn,mli xvlnt,- In w I , i I « -
> el low capillar) brislles: pap

ag Ka.l.ilUv. I//-.M l'o/i» ill. K,m,,»|„. /;,„/„„., ,'.' ,' ,U

flowers caducous a
/8073 (G); Ml.

.W.v nil
'!.';„

n"i'\\'); 1
1

1,"
lap be! Ku.sa. //. * A'. »,///<•/

»'»»»»"' "umuer u.iKnown.

'*// ill) Koiiva: I'Iiimm.i. \k , I,. Ii , -li Nill. .i -I ,,, .

,.,„„„,,./,,., t , ( ,j n (Rl
Illustrations. l.gures 4K-H, 61).

Distribution. South-central China (provinces of

26. Doronieum sleiiojilossum Maxim.. Hull. Gansu, Sichuan. Tibel-Oinghai. and Yunnan). Open
\cad. Imp. Sci Sunt -Pctershouig -7: 183. moi-l rockv places, woods, meadows, and near wa-

1881. TYPK: "China occidentalis. Regie Tan- tercourses. altitude 3000-5000 in (Fig. 21).

gut (pro v. Kansu)."" 1880. V. M. I'rzeitilsLi s.n. Doronieum sleno^lossum is the mosl distinctive

(leelotvpe. designated bv \l\arez Fernandez ^ species within the genus. In fact, historically, it was

Nieto Feline, (1990: 805), K!). treated as a different section (Sonlieastrum). under

II. by Cavillier (1911). Together.
onivum souliei Cavill.. Amiiiaire Conserv. Jar.l. But

Ceneve 10: 235. 1907. Syn. nov. TYPK: China. Ti-

bet. Kiala. Tongulo. ./. 1. Snulie .Wi (leelotvpe. des-

large amount ol aulapi>m<>rphies makes its appear-

ance quite different, speciallv regarding the eapil

nla. Tin- shape, size, and color of flower- and shape

and size of phvllaries are unique within the genus
;

woody, gla- (Fi „. 1 K . K) . hl a phvlogenetic analysis based on
s with adven- mol e cular data (Alvarez Fernandez el al.. 2001) it

I. lions roots al the has,- ol stem. Stems simple or is ,j,.,. ply |M . s , e( , wi| | ]in a gmu|) ()| (lf , |1||a , XsM|1
branched, sometimes branched Irom the base, with species thai share no morphological synapomor-
leaves all along the stem. Indumentum of long- phirs .„ .

||K ,,,,!,. .,„„._. „,,„ „, ^slinclive charac-
alked glandular Inch,

i.;,' • 'I ie- . i r i, I that the siibgenen

H- is not appropriate. (See als

britpielti and I). iamaonense.

Doionii tint •ten

lieastrum, bul becaua

type material, he concludei

tentative. He mentioned ilia

protologue. the most similar s|)ecies i

long. 2 mmwide. Lower and mid- f X SOnliei Cavill. When type material of boll, name
was studied, the same identitv was determined ii

, 3.5 -i.i

sessile, i

l. , ,1

).5-2.5 cm, similar to middle cauli

or sessile, almost liddle-sl.aped to ,„„,, (
.., s ,. s _ T|ms< ,,„. „.,„„. , } ,„„,,-,,

j

I pper eaubne
., s>noilNm ,,| /). sleno^lossiim. which I

rify the identitv ol I), son/in. a leelotvpe was

designated above based on Cavillier's citation in

the protologue. Two sheets llial match his citation
also eglandular blunt lriclion.es. more abundant on W( .,,. ((iun( | .„ ( ; a|1( j K lvsp( .

( ., iv< .| v
, am| lJle om.

margins ol upper leaves. Capttula 2 lo 11. 1.5-3
| )est p[VS( . mMj was selected as lectotype.

cm diam. including rays and phyllaries; involucre

longer than ravs or equaling them. I'livllaries her- Selected specimens^ examined. CHINA. Gansu: Hai

baceous. vervna.iowlv tna.^ula.-subulalc almo.t
Ul " '

" /
' " ' '" '^'- K I '» over. Merku valley.

,. „.
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2' V„>.. I"8.,(,,h). U, \| ; ,v I'm; ,2h.2 \.. v . I".".7(l.9. Cilb.-.l. 120.5 (20): F. iiaschanl. Aug. 1922 (2)

V. \ellen. 20 Julv 1922(10): K. \,darova. 21 Mav 198.2 I Julv 19.27 (8i. I'll; ,2i. I |,,K 1917 (2).

(I2):.|. |{. \ke,„vd.52j9); |. \k,„l,cu.29julv 189.2(21): (1.5). \u^ 19.50(17,); Have,,,. I800(|9a): \. bavtop. IH
(17): Alburv. Cheese ,\ Watson. (22): \. X T. bavtop. 20972 (27,): I. I',,vi„p. II"),, ("2)

70.5(22). 17.51 (22). 2 I. 50, | I). .2 | 70(2 I); J. \. \lc|ar„lrc. (7 beauved. 272 (22): 0. lio-k. (, \,, u . |9o8,(8). 12 \,„.

2.2.2-80 (21); J. A. Alejandre el al.. I 100 (Od); l{. C. \|- |9()8 (2). Julv 1971 . (19a). I I \„g. 1970 (9); (7 beak



mn Mannageiia. .Inn.- I!'.!;-, i«>i: ( .. Beek \«m Mannageiia 1 19a). 17 (1%). 8 July 1913 (21), H) Juls I'm (21). I I

X K liala. 2.52 I')): A. Becker. 132 ( I0 a ). 220 (l'>,ii: II. Jnnr 1925 (19 a ). I Juls 1925 (21), 13 July 1925 (19a),

Beger, 24 July 1909 (2). Aug. 191 I (15). 19 JuK 1912 21! June 1927 (21). I JuK 1927 (21). 3 July 1927 (19a).

8). 23 Juls 1912 (15). 3 \ug. 1912 (15). 1 Vlav 1913 12 Aug. 1927 (19a). 9 JuK 192.'! (19a), 21 July 1928

J), 7 July 1920(15). 25 \„». 1920 111). JuK 1020, Mi. (
|9

: ,). 28 JuK |928||9 ;1 |. 12 Vug. 1928 (19a), 19 July

\ug. 1939 (2): O. Bel.r. JuK I0;;| |2|: \\. Behren.Ken. |929(|0.,l. I \ug. 1929(11). 5 Aug. 1929 ( 19a I. 8 Aug.

lulv 1902 (15). 14 JuK 1903 (9); K Bellingham. 20 JuK 19

61 (9); F. Bellot, 30 Ma,. 19 10 (2li. 29 Mav 1053 (6(1), Ju

Mas 1905(21): I), Behuonie. 18 \Kix l««!2|21i. I'> 31 \ ...... 1931 (21). I7.|ul\ 1932 (2 1 ). 20 JuK 1932(21).

.las 1982 (21); Bell.au, 19 Mas 1911 (21). Aug. I9|| 1 \„g. 1932(21). liiJi.K 1 9153 (
1

9

: „. 20 JuK 1933 ( 19a).

OahBenedf. Blanche. Mub-m o, \alles. I I JuK 1981 (Oa): I Aug. 1933)21). 23 Vug. I 933 ( I 9a). Sep. 1935 (19a):

. L. Benito & D. Gofii. 14 JuK 1996 (15); Berg. 12 Oct. \. A. Busch. 2 JuK 1903 (|9 a ). I I JuK 1903 (21). 18

924 (14); E. Berger. 30 Vlav 1910 (23): Bernard. 20 JuK JuK 1901 (19a): N. A. Busch & 8. klopotoss. 008 (22).

901 (15). Aug. 1902 |15): Bernanli. 18013 (25): J. Ber- 10 Apr. 1907 (22).

nalsks. 20 Vlav 1898 (9); \Y. Bemouilli. 1 I Aug. 1888(8): A. Oaballero. 20 Vlav 1919 (24); Callier, Hirte &
S. Besalet. 163 (22); S. H. Biekham, 876 (23): Bi.-rbaeh. S.-hol/.. 21 Aug. 1893 (2); C. Calvo, 25 JuK 1981 (15); K

Vlav 1903 (9). June 1903 (2). JuK 1903 (9): K. Bicsalski. Camara. 17 JuK 1985 ((,,!; (.anliel K Burgos. 20 June

409 (2): C. Billot. 26 June 1846 (2): Hinder. Hagemann. 198,5 (21): Carras.-o. Bu.ga/ X Martin-Blanco. 27 JuK

Hempel & Bails. 297 |0
:

,

: Hi,,/. 195 (8,1 (15): K. Blanco. 1998, (2l: Carraseo. Cisis.ra. Fernandez Die/ & Yelavus.

1348 (24); G. Boequet. 10470 (21): VI. (). Boggiam. 22 lO.luK 1979 (Oa): Carraseo K \elavos. 13 Apr. 1987 (24);

Aug. 1912 (8), 28 Aug. 1912 (15): S. N. Bogulubnss. Carrisso X MendoVa. 25 Mar. 1920 (21): Camel. 20 Apr.

June 1909 (12). 1 I June 1909 ,12): Bmssier. 1812 (22): 18,50 (9); IS. Casaseea. 17 Mav 1908 (21). 30 Mar. 1973

Boissier & Betiter. July 1858 (6a); Bonnet. 19 June 1878, (21). 19 J„K 1078, ((,d): B. Caswra. * F J. Fernandez

(23), 26 May 1873 (23). Vlav 18,77 (21): Bonnier. 10.3 Die/. 10 JuK 1971 (0,1); B. Casaseea. Fernandez Die/ X

(8); N. L. Bor. 11948 (12): Bonier.-. JuK 1809 (25|. JuK I I!.,,, 8 Mar. 1977 (21). I Aug. 1977 (Oe): Casaseea el

1872 (23). JuK I
.".73 (28,): \. Bureau. 27 \pr. 1810 (2 1): al.. 27 JuK 1979 (0.1): J. L Castillo & R. Cordero, 26

J. M. Borel, June 1850 (23,). 18, JuK 18.62 (15). 7 Aug. Mas 1081 (21). I Mav 1090 (21): S. Castroviejo. IOJi.lv

1864 (15), 5 Aug. 1 8( d i 1 ! ! (23i I Bmja I" , todi: >. (.aslroMejo. B. Casaseea K F. Bieo. 10835

& S. Bivas Marline/. 1002-08 (15): Bnrja. 18, JuK 1051 (Oa): S. Caslr.,viejo * Fernandez Ouiros. 58,08 (Oa); S.

(6d); J. Bornmiiller. 70 (17) (22). 127 (9|. 170 (22i. 08,8 Caslmsie,,,. C. Frail.- K I'. Bo.nero. 10709 (Oa): S. Cas-

(22), 1165 (2), 1100 (2). 2021 (22). 2371 (9). 1203 <9|. tmvicj.i ei K. \ahles Benm-j.). 917 (15). 11032 (I): S.

1201 (22). 1205 (22). 1200 i22i. 12*, 7 (22). 1208(9). Caslrm iejo el al.. 7133 (Oa). 1 1132 (8). I 1015 (8). 10 JuK

1209(21(9). 1021 (22). 1022(22). 1023 (22). 9007 (22). 108,9 (Or): Cava... lies. Mav 178,1 (21): L. Cehallos. 15 May

9O20 (25). '»(,.,(» (22), 14245 (22), Apr. 1884 (9). 21 JuK 1058, i21i. I June 10.33 (21). 28 Mav 10.31 (21); I .
0«-

1880 (I I). 8 Mav 18,87 (9). 22 JuK 18,87(2). \pr. 18,88 hallos X 0. \ icioso. 1130(01,): C.-laUs sky. Vlav 18,8,5

(22). I Mav 1888,(9).21 JuK 1888,(8). 1 June 18,91 (23). (22): Olial.ert. 2 June 1850 (23). 22 Aug. 18,78, (23). 8

15 JuK 1891 (15). 9 \ug. 18,91 (15). I JuK 18,95 (8). 10 June 1802 (2.3): M. J. Chaflanjon. 38.5 (12): 1). Chamb.-r-

Aug. 1895 (15). 13 Aug. 1895 (15). 7 June 18,87 (9). 9 lain. I'. Cox & P. Hutchison. 1989 (13); Chamberlain.

JuK 1895 (8). I June 1890 (2). 3 Sep. 1890 (I I). 27 June Jssai.d X kupicha. 280 (24): F. S. Chapman. 119 (12): A.

1906 (14), 18 Jnlv 1907 (9). 27 JuK 1907 (II). 30 JuK Charpm. 15017 (Od). 15845 (9). 21087 (24). 21241 (23).

1907 (14), 10 June 1008 (2). JuK L911 (23). 28, June 3 JuK 1959 (23). 10 Mav 1901 (23); A. Charpin & C.

1912 (9), 7 July 1912 (9). 9 JuK 1912 (9). 19 JuK 1912 Dcf'lerrard. lo855 ,:2h: V Charpin X M. Dittrich. 17387

(8). 21 JuK 1912 (8,1. 25 JuK 1012(8). 7 \ug. 1012(2). (I5l: \. Charpm. I liMiieli. I- renter K \.,n Auw. 1 1014 (9).

July 1916 (2), 28 Aug. 1922 (15). 8 JuK 1925 (Hi. 21 1 131 1 (9 ): \. Charpin. Jaquemoud K Jeanmonod. 808

JuK 1925 (15). 28 July 1925 (15). 1 June 19.31 (9). 20 (21): \. Chaipiu s\ U. Salainan. 1718,0 (15); A. Charpin

July 1932 (8). 2 Aug. 1932 (8): J. & F. Bornmiiller. I 1905 el al. 22 Sep. 1 909
( I5i: Charrier. 230 (21); A. <). Chaler.

(22l: Bmnmull. i A, N hull. , I 9 I 8, |9| \ B. Boro.lina el 310 (9). 515 (9). 502 (9); J. I ( Jiaworlh-Musters. 3 Mav

al.. 27 Julv 1970 (5): A. Boros. 25 Mas 1922 (17): \. 1931 i22i: Cheese. Mn.li.ll X Walson. 2(>12 (22): P. Ch<-

Borza & E. I. Nvanidv. 9 Aug. 1933 (9); Bothe. Mav 1907 nevard. 31 JuK 1010 (8). I I Aug. 191 I (9), 5 Aug. 1912

(23), 15 July 1928 (I 1): Bouchard. 3 Aug. 1900 (15). 7 (15): \. I . Ch, repnin K M. 1'. I.alelina. 12 Julv 1903(1):

Sep. 1909(15); H. Bourdot, July 1889(23); E. Bourgeau. I.. F. Chiapella & I.. Poldini. 28 Mav 1970 (9); H. G.

19(15). 139 (8). I 10M5I. 250810a). 207 1 (Oa). 21 Jim. (.hick 22 \ .0) < hi. k Hill Sauduith ei In nil I, 2624

1819 (21). 20 \pr. I BOO (22). JuK 1802 (15): Bra, hi. (22): 0h.ne„- <•., Hectors. 1)107(3); J. B. < Jiodal. 2H. Mar.

1842 (15); E. Brandis. Apr. 18,98, (9): J. Bri,|,ieL 858,5 (2li: J. 18 Chun lull. 9 Sep. 1907 (15). 12 Sep. 1907 (8).

(23). 7354 (23): C. F. Brillon. 27 Mas 1905 (23): J. Broeh- 5 Juls |9|3 (9): S. Cimarolli. 8 JuK 1899 (15): 1). * M.

erel.39(12).09(l2): \. H. & V. F. Brotherus. 500a 1
1

9

a ). Cm... 28 June 1972 (2): C. It Clarke. 292871) (18).

500b (11) 500c (II). 501 (21 ). 501a (21 ): \. F. Bmthen.s. 8,0258, (12). 508 12 I IBi. 18758, I I 5): Clemente. 1803 (21):

477 (12); G. C. Brown. 381/1 (28,): B. Bniiiim. Aug. 1900 P. Conrath. 18,88 (21 I: \. ilanlo. 5 July 1966 (2); E.

(14), July 1903 (8). \u». 1901 181 (15). Juls 1900 (15). Cont.e. 12 June 1955 i23(: \\. M. Cnwav. 211 (12). 207

Aug. 1907 (15); B. K. Brummilt. 5494a (15). 055 1 (22): (12): M. .1. F. Code K B. M. C. Jones. 108 (22). I 199

B. K. Brumm.tt K A. 0. Chater. 135 (21): Brunner. Juls (22). 1751 (22). 2051 (22). 2077 (22). 2733 (22): Cook.

18,52 (28): Brutelelte. May 1802 (21): Buades. Ma/.mpa- Crubb. Newman& Wiut.nore. 145 (9); B. E. Cooper. 230

ka. Pajaron & Bon. 20 Mas I 07., (2 I !: .1. Bul.ela.2-IJi.lv ( 18). 807 I I8,i. 51.32 |8|; F. Cn.ua/. II \ug. 1881 (8); E.

1883 (2); J. Bueek. June 1931 (17): P. Buclu.er. 8.3-70- C„ss.,n. 1830 (21): F. Cosson X C. Duval. May 1888

13 (25); Biihrer. 2 Aug. 1912 (15); Burgos K Cardiol. (21): \ id. II. Coste Perraull. 10 June 1915 (2); P. Cous-

3172 (24). 20 June 198,5 (Oa): F. Burnal. 9 June 188,0 lurier. JuK 1912 : P. Cu-iiui.-,- K M. Can.loger. Aug.

(22); J. Burtt-Davv. 121/27 (2); E. & N. A. Busch. 23 1913 (15): A. Craig-Chr.slie. 31 Mas 1873 (24); F. C.



Inn.- MM. (17): G. Crieluulh. 1905 ( 15); J. v. Csal... Max MH8 (I). 27 JuK 19 19 (I). 7 Aug. 1949 (1), 15 Aug.

1866(17), 12 Mav 1871 (17). 20 Vpr. 1872 ( I 7): Cuatre- |9|0(|): K. M. hug. 1895 (26). 21 71 (3): A. Fernamles.

•asas. 3526 (21). ."Ml J....,- 1925 (21). 2 Max 1927 (23). I F Sm.su X .1. Mains. 21 Apr. 1952 (21); C. Fernandez. 21

Vug. 1«>27 (15); J. Ci.l.a. l.'i Apr. 1000 (22). 2 I Apr. 1000 Max 1982 (21): C. Fernandez xK K. Gutierrez Urefta,

22); (7 Cul'iHloiilis. 10 J„K ITO|2): I'. Cnlrnann. 21 JuK 860.3 1 (2 I ): M. C. Fernandez Arrox... 10 Apr. 1082(21):

1877 (8): K. W. Curtis. I 1 I (22): (). Cmh,. 27 Max MM J. Fernandez Casas. (,05 (23). 1012 (15). 26 July 1969

22). (15); j. Fernandez Casas xK Gare.a Cuardia 702 (6a): J.

Daenen. 17 JuK I :
:--,!

J Dai..l...l.ll. 679/70 (81. Fernandez Casas ,1 al.. 7130 (2ll: II. Fernandez de Be-

17/7.5 (9). 9 Vug. 1967 (2): M. Danciu. 30 tnun xK Vlejatl

(5); J. Daveau, 1889 (21); Davis & Cootie,

37572. (25); Daxis. c,„„ie xK Viltirik. 38.312 I.M...I.-/ Dir/.

Dodds xK Cetik. 20010 (16). 20588 (20): I).

Sullon. «30| 1 i22i. (..'.180(22): M II. Max,-. 1. 1 tin:..!,!./ I

11581 (1). 1 1551 (1). 17188 (8). 17616 (8). JuK 1907, (1 1

10085- (22). IK.27 i22i. 11095 (22). 12120 (12). 29.1,1,,,.

|ll)(|9al. 58191 (21). 59213(21): P. H. Da- 21 JuK 1882,

M.-ilur. 2(.887 i22i. 27089 (22). 2" lo:i ,11). (21): (). Fi.dl

30312(11). 3ir3,,., 21). 308l9<||,,16. l!;
|. 1978 (Oat: K 1

!80()2). 8 JuK 1881 (1). JuK 1881 (12).

2). I Aug. 1882 (12): Feuilleaubois. 2872

, 15 July 1935 (15); Figueiras, 1 Aug.

ars/.kv. 4 JuK 19(H)(8): F. Filars/kx xK S.

. 21383 Javorka. 5 JuK 1907 (5): A. F,on. 25 Aug. 1917 (2): M.

gen. 18 Fischer. 1822 (22); Filz & Patzak. Sep. 1951 (2); S. S.

25 Aug. Fo,lor. 10 JuK 1958 (5). 13 JuK 1958 (5). 21 JuK 1958

i\ 1873 (2). 10 June 1959 (2). 17 June 1959 (5), 12 July I960

(26); J. (2). 22 Apr. I9(,l (17); A. Fomiii. 12 July 1898 (II). 16

).-si i \|.r. 1902 (22): K. Fmmanek. Aug. 1891 (2): (7 Forrest.

(21). 29 060 (5). 7(.(.2 ,5). 26(»3 i2oi. 10586 (26). 13009 (3).

, 8 June 13164 (3). II 113 (3). I 1520 (3). 16825 (26). 25695 (3).

;6c); M. 28568 (26). 30131 (3): h.rsxth-Major. 919 (22). 12 July

50i22i: I9|,

,

.27 JuK MHO(lot. 18 JuK MHodOi. |8 Vu,.

(9); A. 1917 (15). 25 Aug. MM7 (10): II. F. Fox. 780 (24). May
!); M. J. 1885 (21); \. I ...... I., i. Max 1870 (21): F. F. Franchselii.

(e. June 214 (22): II. Fran/en xK A. Anderssnn, 680 (9); J. Fraser,

10 JuK 9 Max MX) 1 (23); V. Fredl.nlm. I 189 (23); W. Freiberg. 2

al..8l 1 Vug. 1912 (8): I.. Frex xK /. Sztxler, 31 May 1971 (2); J.

K 1028 Freyn. 1873(17): k. Frits,!,. JuK MM)7 (2): Fritz, 307 (9);

(17): J. V. Fuentc. (.June I
O80 (2 1): In,, He-. 6 Aug. 1977 (6a):

: I). W. F. Fuertes Fasala. 15 Mav 1975 (24); P. Furse, 3995

>0
( 18). <). Cal.nela. (, JuK 1090 (9): F. Gal.nelian. 12787 (21 ):

l.ianskv K. Cagni.l/e xK I. Mikelad/e. 2«> Aug. 1965 (19a): Gag-

,3 (23); nidze xK Tsel.elidze. 1 Max 1976 (22); A. Galan & E.

)8 (20). Monasterin-lluelin. 9 June 19,85 (21): J. S. Gamble.

saxK (7 30217 (15). June 19] I ( 15): Gamier. I 7 Julv 1806(8); M.

519 |3i. (lamlnger. 1880 (22,. Vu, 1890 ( | .>). June 190V (6cl).

.1 (12). \ug. 1900,17,): \. i;. (;,„,,,, Mai One/.. 28 July 1984 (6a).

g. 1899 29 J„K 198,1 (6a): \. H. Gare.a Martinez el al.. 21 Apr.

:.|. DuMgne.iml. 7(.l! 525 (25). 25 Max 1979(22): V. 1985 ,21); I. Car,,., \li|ang,,s. 21 Vpr. 1989(21): M. A.

enh. 7,88 (22): \. I )/e|x,r. 29 June 1 90
| ,|_'). ( iaieia. 97,2, (22). 9(,0 (22l. 5 June 1997, (22): Garden. 25

K. F.lmon.lsun. 292 ,2,. 528 i2i. 1 63 (25). 851 ( |9.,). June 1867 (II). 28 JuK 1870 (9, : \). F \ S. G. Gardner.

urn- 1971 (22): F.ln Is,.,, K M.-Cliniork. 2200 (22): 2202 i< M |>. 2586 (2i. 2(.7 1 !0 ): (,.(,. uiti,-,. June 1879(23).

mov. 10 Aug. 1951 (2); Fgger. June 191 1 (22); Kg,.- June 1886 ,2,. 20 Jul, 1881 (15). 21 JuK 1880 (15): 0.

. Tsvelex x<v Cl.erepapm. 200 1 ||9a) : |{. Fl.xxald xK N. Caxioli. 20 \pr. 1921 (22). I I Max 1921 (22). 3 Max

.It. 18 June 1908, |0; l); I ul,,, ,1,1,1. 2 Vug. 18,82(9). |
< ).i 1 ,22). Max |9.',l (9) 12 Max 1933 (22). June 1938.

Iv 1891 (15); M. Kkiei. 1323 (22): I'. Fknu. 27 (22): (22): I. Caxnlox. 1179 (12). I July 1928 (21): Gebler.

. Fhas. 311 I (21). 17 Max 1907 (21): G. Flicin.5112 1835 (I). 1815 (I); I). Celtman el al.. 500 (2i. Oi 10 (2;.

: F. Kllnuin K C. Hul.Kanl. 38.3 (2 1): Flsmann. Max 1171(2). M79(|o :l) . |,,3oi5,. K,5(l,2). 18.80 (5|. 202 I

7 (9|. 1825 (0); (). A. F.nden. II Sep. 1031 , I I: In (2). 257,8 ( I 9,, ): P. \.(;,„lx. |0 Apr. 1901 (15); V.George,

s. Aug. 1850 (2) (15). Sep. 1831 (15). 18.31 (2): \. x\ S. Matll.exxs. 2 Vug. 1 975 (23): (7 V. Cer.ml. 20 JuK
•lhar.lt. 20 JuK 1903 (I 1). 18, JuK 1907 (I ll. 25 JuK 188,9 (15): I. Gergelx x^ I. loader. 21 Max 1973 (9); M.

r (14). I Aug. 1912 (15). I Vug. 1930 (15). 30 June 8. Cerrans. 15 (15): P. F. Gibbs. (.9183 (0,1): M. I.. (51

", (2): K„k„. 25 \,,r. I«K)3 ,22); Friehs,,,. \u--. 1 89

1

/u.uga x\ J. V. Vle|an.l,e. 225-88 «,,). 107-88 ((,al. I I'M)

; II. Km. 7123 (22): IF Fstebanez l.opez. JuK 1915 8.8 ,21). 320/95 (obi. I I JuK |06()(|7,i: I!. Gilliat-Smilh.

, 16 Apr. 1991 (21): (7 F.

Fang. 1129(20) ;.|. F. Furreny. 13 JuK 1975(23); Cramlu.s. 21 JuK 1893 (8): Good. 1 Apr. 1881 (9).' 23
er. 144 (13): 8./ V. Fedehenko. 29 June 1908(12). JuK 1885 (23): (. in-,,,,,,. 50 (9 ); , „„|,.|.8 Vu g. 1891 (15):

1908 (12). 2 Vu g. 1912 (2). 15 JuK 1937 (19a): A. Golbek. JuK 1910 (12); V. P. Goloskol

8. A. Fedchenk ... 2 JuK 1901 (12). 13 Aug. 1901 1085(12). 1 1 JuK 1052(12): 1). N. Golovniri i. 158(1): 1).



(„,„„/. 12 Julv looo ii:,i: I). <„„.„•/. \. \l.iiiinr/ X C.

Wuin..la/a. 0.7.50 | (2 1): I). (,omrz H al.. 1 May 1979

(25); I', <.,,„.,-/ ll.-riiiin.lr/. I Mas 198,1 (2 1 ): < ,.,m,v Man
/ai.r,|.ir. I.urrhn i\ Vargas. 2.320 (da): lino. (,o../aln. 9

June l

( '2T (2:5): \\. (;. Gorodetzkv. 9 Mav 1910 (12): S.

B. Corskii. 22 Jim,. 1908
I 12):. I. C.mkIoI. \ii». 1890 i8i:

C. \. (ionium. 221! (9). 3 Mav 197,7 (9): K (iraf. JuK

I f U)7 (I ll: (irandr. June 190., (9); ( ). ( ,rehr.i< InUll. 17,

JuK 19.40 (2). I(> JuK 1937 (2). 10 JuK 193!! CO: \\.

(irrulrr. 15514 (9). 15710 (2). 10225 (2): W. (irml.-r e,

II. Mrrxmiillrr. 10011 (22): \\. Ciriil.-r rl al.. I 1719 (0).

I
107,- \\(,,9);(7 (irev-Wilson.Julv 1908(9): l.(,rintrs-

ru. II JuK 1922(5): K. Cms. II Junr 1910(2 1). IOJum.-

I020(2h. I Mav 1031 (2 1): I!. (moss. I I Max 191 I (2.3).

15 Mav 191 I (23). 20 Apr. 1918 (22). 17 Max lo|;>, ,o );

A. (,rosshrim X <). Zedelmejer. 29 JuK 1923 (21): II.

Coves. JuK 18,77, (9). JuK 18.81 (9, ; J. (, lm rs. 5 JuK

1901
i 15). I.'. JuK 1913 (9); V. I. (iruhov & F. I. hanina.

10 Aug. 1045 (10a). JuK 1005 ,12): I. \. <,n,d/m>ka|a.

I'.) JuK |o ( ,5(l2i. 23 JuK 1005(12): U.mmll. Mas 1073

(17): M. (a.adagno. JuK 1005(0): I. A. (a.ha.mv. |o Mav

105.3 (12): S. V. (.udosl.nikov K V. Dirin. 20 JuK 10(,7

(I): <airl,hanl. 23.1 ( I 7). 280 ( I 7): <.ur.| X I u.llou Mm
ill. 2<>28 (20): J. < anrr.ardi. Aug. 18,7,5 (9): K. \1. Cui-

chaid, 3/59/Tl I! l22): 17 Guinea. K. \].r. I0(,()i2h: I

<,mn|. 210 (22). (.21/738 (9). 30 JuK 1931 (9). \ng. 1932

(9): A. (a.lvas. 21 Mav 1900 (0). 22 Mav 1000 (0): \.

(iiin.T. 0121 (10a): \. (.liner K M \ural. 7,071 (|0 a ).

01 1.5 (10a). 001.3 (I0 a ): \. Gunrr. M. \u,al X ll.Nid.au.

0272 (22): II. <,iinther. 25 Aug. 1030 (8): H. (Asperger.

18 July 1906 (10).

K. Hackel. 20 Mav 1870(2 1): J. I lulellner X S. Tit/.-.

222 (0): I. Madman, ,. II. N-I.nl/ o. Vv. N-lnvar/. i37, (22 1.

l;;7 CD. 7,32 10). 553 (0»: II. Hal. 13 Apr. 1869(9); Hal-

arsv.Julv 187.3(2): llamillon. ION-,,. 1881 ( 1 5). 2 I Julv

1359, |5). \„ Lr. 1302(3): llanl.u, v -
1 rarv. 22 (3 I: llan.lrl-

Ma//rll,. 707, (10a). 13 13 (20). 1705 (3). 18 JuK 1900

(15). 17 JuK 1927 (9): A. Hansrn «X H. Nielsen. 1110

(22): A. Ilanlv. JuK 1331 (15): I' Hanoi. 23 Mav 1373

(21): H. VI. Ilarl.v. 17721 (2); U. M. I la, lev K I). I'eev.

I 1007 (2): (,. W. Hams. 259 (22). 133 (22): T. I). Harri-

son. 18 Mav 197;; :2li: I'. Ilam.ld K 1!. J. I). MrlSratl,.

153 |(„||. 2 10 (Oh). 252 (Oh). 310 (15): Ha./. 29 Junr

lO,)3,25i: I-.. || ;1 ..».-,. 27 \,„. 1335(0): || a u»k.i.-. 1.1. 5

\,m. 180.5 (Id): \. K 17 v. Ilav.-k. JuK 1907 (8); Hayek,

10 JuK 191.3 (5): llav.-.. 18,30(0); VI. 11,-anl. \„«. I92(.

115): I Inland. Mav 1867 (22), Julv 1878 (25i. 25 \,„-.

18,79,0,; |. Il.-l.h.-i.-h. 122(22). 1219(221.25 \,„. 1323

(22). Apr. 1813 (22). Mav 1811 (22). Junr 18,11 (22).

181.5 (I) |22). I Mav 18,18 (22). 27 \|,r. 1875 (22). 23

JuK 1877' (9): I. Il.-I.liri.-I, o. T. Hol/n.ann. Mav 188,7,

122): II, -II, nan. 28 Junr I 958 (2): \\ . Il.-mp.-l. 278,(, (8).

10 Junr 1001 (2). 17 Junr 1901 (9); J. I Irnnrra.l. 2 I JuK

1850 i 15): 17 llr.aup.nanrlal.. 175,22). 711 (22). 1272

(22): 17 Y H.-ppn. 1739(23): 17 Unas K J. A. \l.-ja.idre.

I 102-85 (da). 108,2 85 ,0a ): J. H.-rran/ rl al.. I Junr I 000

(21): A. Hrrrrro. 2 Vug. 1900 ,15). 27. \„». I
OOo

, |.» ;

F. Hrrrero, 2 Mav 1087 (21): Hrul'fel. 11 (9). 15 (0): I'.

Il.epko. 115(9); A. \\. Hill. 1890 (15); T. N. Ho. 8. Bar-

lli..l.,in.-vi el M. Gilhrrt. 1205(20); 17 Hodgkm. I (.8
,

I I).

220 (11): H. Holmann. 20 Julv 1901 (2); R. F. Hol.ru-

ark.-r. Junr 18,3 1 i
|O aL Mav 817,8, i2l I. 1838 (19a) (22).

Junr 1812 (10a): I.. Hollos. 13 Mav 1914 (22); I.. B.

Holi.i-Nirlscn. 1(1 Jim, 1900,23); I) I loiu-i ci S. l\,lll,oH7

Id73 (22). 1718. (9); J. I). Hookrr. 18, 02 (15): I. Il„|,||,„

grr. 30 JuK 107,0(7). I Aug. 1901 (8,); J. 17 Horrajo.

Mav 108,1 (21): J. Ilouska. II Mav 1039 (9); A. Hul.rr.

17 \,„. 1030 (15); Hurl du Pavilion, Julv 1853 (20). JuK

1851 (2): K. X A. Hurt <lu Pavilion. 302 (0). 12 June

1855 ,22). 19 Mar. 187,0 (22); J. Huljak. 20 Apr. 1913

(17). 20 Mav 1913 (17): I, II. Ilursi. 71 (9,; J. Ilui.l.u,

mim. 29 Mav 1958 (23); Hutchinson, Matthews ,\ B.lev.

00 (15). 150(15); |{. Mud r. 1 1 2d ,0, 18|| ,9). 17 JuK
1871 (2). 17 JuK 1878 (2). 20 Julv 1878 ,0). J„K 188,9

,8,). \ug. 18,88 (11). 18 Julv 1907 (0): llutrr. Porta *
Rigo. 07 (22); F. Ch. Hv. Apr. 1903 (21).

Ilj.n.

X B.

,- Julv 1%
lart.. 25 J

1950 (2). 28, Junr 1950 (5):

I); Use, 1 Aug. 1807 (8): Inaval.

(18): I.. I. Ivanina, 2 Sep. 1945

, 12 July 1913 (12); J. lzco

1007 {<

23 Mav 1968 (24); A. Izuzquiza et al.. I 10 H.al. 117(2 1).

Jul, .,,„- Vug. 1875 (15). 188(. ({!): \. 8. Jarkson.

7,0.5(21). 11 Apr. 1927 (24): Jac(|ur..iont. JuK 18,21 ,2).

1822 i 10) (15); I. Ja.-.,...-....,...!. 7, 150 ,27,). 7,888 , I 1 ); 17

Jahan.li,-/. 380(21). 15(,,2I). 10 Mav I
9( 17 ( 2 I I: J. .lain,.

7 JuK 1880 (15). Junr 1890 (2). F> Mav 1800 :22): I'

Jak.nlrv. 22 JuK 101 | ,12): JanLi. 18 May 1884 (17),

Apr. 1885 (17): Jaqurt. 12 Aug. 1901 (15); 17 Jalh. II

\pi. |o<)(i ,22): S. Javo.ka. \pr. I " 1 7, (0). 27 Apr. 1030

(22): Jranprrl. 7 Junr 1801 (21). 29 Mav 189 1 ,25|. 25

Mav 1801 (2.3). 27 Mav 8197 (21). (, Mav 10(10:28: J.-,-

,„v. 1808(2): V.J.Jhnrp. 13 Julv 1880 ( 15): ( ,. Jl.r. 1887

(17). 188') ,0); (7 (7 Joa.l. 18, Julv 18,07 (15). 29 Julv

1807 (15). 12 Julv 1808, (15). 5 Mav 1870 (23), 22 July

1879 (15): S. I.. Jurv ,K S. P. Thornton-Wood. 987d (2):

Jurv. Walso... Wrhh ,\ \\ v ..- Ja, k.ou (,038 (9); S. Juzrp-

,/uk. 503 (12), 9 Jul) I923(19a).

(,. Karrlin ,K Kmlov. ld.3 ,12). 0,21 ,12): I. Karjagin.

29 \„a. 107,2 ,10a). 8 Julv 1 07,5 , I
<)., i: I. karja-in cK \.

( ,shriin. 20 \iiit. 1052 (II) (10a): I. kaijauin v\ 17

Sallrv. 25 Julv 1931 (21): I. karjagin cK J. I'sa.v. 25 \n-,

I9.-..1 il h: M. ka-umova. 50 Junr 1020 ,
|O a) . 15 J„K

lo.io i
]«i.,i: kavank .'v laltirik. 3308 (22): (7 keck vK T.

Pichlrr. Mav 1800 ,«)). \uu. 1890 ,2): I .. krllrr. 22 Junr

1879 ,11). 17 Julv 188,0 (2); 8. krllrr. Julv I88d ,;',;:

krrrk. 10/8 (II): A. kr.nrr. 8,75 (8): krl.-ll.ul X S.-hi.-.s.

17Srp. 108,1 ,1.5): 17.1. klirk. 27 Mav I8.",(,i22). lOj.m,

1,705 ,22): kirnrr. (, Mav 1800 ,2 1): I :. I. k.ko.kr. Julv

1014 (II): F. king.lon Ward. 1711 (20). 7,800 (I) (3).

l()87d ,12). 12125 ,7,1. 19.502 37. 1913 3!): /. kiogkova,

127 ,10a): kirpirlu.ikov. 27 Mav 1018 (21): klruirm.

180 1 (12): 8. klopotov. 28, Junr 1909 (I): J. knopl, X 8.

\..iil. 2107 ,27,i: () knornng. 12 Julv PH3 ,12). 7,1 JuK

1013(121:0. knomngXZ. Minkwilz. 20 Aug. PHI ,12):

korh. 123 111) (15): \\. koelz, 20964 (18), 22052 ,83.

912') ,121.970,, 12, -i kogeoucharov, 50(9); 17 k.'.l.l.

a

>ll2i: K. korh. 8 July 1908
(

\,„. 1052 ,
I ,17).

(5);E. ko/.iol. 28 JuK 1075

(2): \. kozlovskv. 7 Aug. 1928 (21). 21 Mav 1930 ,21):

k.alik. 5.38,10). 55,",,,
, 1 0). 0.38a I I 0). 10 Mav 18,11 (21).

18, Mav 1815(21). 15 Mav 1810(21); k. I . krann-r. 1300

(2). 8072 (15); 1. krasnohorov, 8172 (I). 817'

22 \ug.

ucun, 240 (1); I

! (1); I. krasnohorov, Hn,

X 1,4,,



[962
> (22); k. kris, I, i (2): (24), 233 (24),

kinu et al., 18 Apr. 1987 (22); P. N. Krylov, 31

)1 (1), 5 Aug. 189! (1). 8. In..,- 1892 (1). 21 JuK

); P. N. Krylov & E. 1. Schteinberg, 4 June 1916

July 1916 (II); M. kiihii. 21 Vug. 1301 (2): A.

va & Pavlova, July 19 17 ( I ); J. 15. Kiimiiii-rle. 535

. Kiimmerl,-. J. S/.urak & (5. Timko. 28 Apr. 1912

H. Komnwrli- & (,. Timko. 790 (8); kuprok. 3

98(8); kus.l.akrxxi,/. I 1 July 1878(12); H. ku/-

79267(9). 80713 («>.. 001070 ,o, j jo |
« »; u i ,<>.

: \.

:Ms(.v, 927 (1), 2180 (I), 4203 (1), 20 July 1912

l.acail.i. 182/20 i22i: .1 II I .... .-.

Aug. 1899 (18); M. I.adrro. 17 Apr. 1965 (24),

1966 (24), 6 Apr. 1968 (24), 29 Apr. 1968 (24);

to. Chisrann. del Aguila x\ M. Sanrluv. 2 1 A|

i

l'i;.,

(21): \l. Lad.m X l!,xa- MaMm,/. 10 JuK ]97|. (15);

1,.,,,/X Smu.I.-v IVilmja. 7 May I'M)] (21): J. Lamhmou.
,",(,/( n/2«. I c 10): J I ;i I. 1870 (I'lal: Lamolti-. I I July

1867 (2): C. K. Lamastrr. 120 (<»). 1 60 (12). 188 (12).

200 (181. 221 (181. 2.1 JuK I070 ,|0.,): T. K. Laukrsln

* T. A. S. Pears,,,,. 1357 (12): Lausar & NiHo rVlin.-r

I 169 (6a): K. I.aunrrl. 25 JuK 10.55 ll 1); \. I.awalnr.

I57«»ii |2ll. 2O0I0 (23.: (.. II. VI. Law.vurr rt al.. 1811

(21): VI. I .a/a, 19 Apr. 1935 (21); C. J. Lraxvr. 1)171 (9) :

I,, 1,1,,. 18 (23): I, ,|, l,„ur. 108 (I): Lrgraud. 18 Apr.

180.3(2 1): Lrhuiaun. Max I 00 I (23): K Lriiip.-ii:. 307 CM:

II. Lruaud,-,. 20 Apr. 1 058 (22): C. Proms. 373 (0| ; C.

Lr.vddr. I May 1918 (23); I.. I.rrrsrhr. 28 Vlav 188 1

'
' ,2 July 1928 (19a), Apr.

—

"

. I .JuK I

K 1020
i j

)(2I); . L.-.kux a

peril Zollitsch. 22 \pr. !«>.. 1 (22): s. J. I.ip*,-I,ii,. 7 JuK
1928 (12): V. I. Lipskx. 821 (12). 1170 ,|2(. 1211 (12).

3321 (12). 3.387 (12). 358, I 12). .Ink 1003(12). I7.|uK

100.3 (12). 5 JuK I8«»0|19ai. 12 Max I8«>5 |22>. I'M,,,,,

1805 (lOa); \. Lislou. 818-1 (12); I). L.txiuox, 16 Jim,-

1911 (II). 8 JuK 1911 (II); |> L,i/|,.,. 75/85; |2): P. S.

LloxdX S. VI, -an. 81 (12): I I .„!.|.,. 1,1, r. 550 ( 1 2): A. K.

Lomax. I I JuK 1802 (0,1). 13 J,n„- 1803 (Or); VI. Lo.uo-

nosoxa A I). Shaul,,. 732 ( I i; VI. I,,.,ga. 31 JuK 191 I (8).

1010(8,). Vug. |O20(l.5l;(,. I,',p,v.. 2012 (2 ICC Lopr/

X U. Vloralrs. 2310(21). 3(HI8 (21): (;. I.up.v. < .. VI, >.<„,,

K K. Val.lrs. 23 JuK 1975 (15); I,,,.,-/. Muours. I'rral X
Saurh.v. IVdraja. 3 JuK |00| ,„d): VI. J. Lopr/ Pa.-h.vo.

23 May 1079 (21): Lor,-.,/. 27532 (15). 27555 (8): VI.

I.osa. Juur 1920 ,(,.,): |.„>a X VInuls.-rral. 7 Aug. 1918

(2). JuK 1050(0,1); LosaX Kixas ( ioilax. Max 10.50,2 1):

J. K. Lousl.-v. 951 (23). 9.55 (2 1). I I May I0(,| (23). 2.5

Jinn- I0(,8|I5). 1 \ug. 1072(2); II. (,. LiuV.k. May 1878

Uga^. 81 I I.

1080 i. Ludlow

»ll8l: I ii rrifl

12). 2360 (3). 7710 (18). 7350 (12). 89,31 (26).

18), 9.360 (12). 1 1 I (ft (26); K Ludlow. C. Sherrilf

1. Klliol. 13148(3). 13955(3). 14361 (3). 15261

50.3 (3). 1:5001 (3); I. Ludlow. C. Slx-ml'l & J. II.

10879 (|H). 20100(18): L Ludlow, <;. Slu-mlT &
,. 1752(31.5205(5,. 5258 (.3). 58,70 (3).

ibillr, 142 (10); J. Madalski, Aug. 1927 (5). 3 Sep.

!); Maddm. 488 (18); I). Mai. 7 July 1986 (9); l{.

1 22 1: I

. \la\ l"5()(22):
'

May 1891 (22). 25 May 1906 (22): V. Manakjan, 5 July

I0..2 (21 l: Man-aiiH X lad, a,,. 3 Max I
Or,;; |21): I'. Via

,|,.,-l. 8.3/50 (1.5); K. Vl.u V a,s. 21 Max 1885 (23): 15. Vlar-

umi.7. 100 ,22): \. Maruillal. 052 (17). July 1017 (5).

JuK 1933 (5); V. F. Man,,. 21 JuK 1077 (I): VI. Vlarkoxa.

/. Crrueva X P (irrginox. I6.li.ur 1071 (0): Ma.silk. 12

Max 18,8 ,23); 1 . Marlrll,. 10 Max 1805 (22i. M.-..I...

Mann.. 15 Aug. 1007 (0,1): (,. Marlm-v. 13 Apr. 1970

(21): M.Martm.v. 11 JuK 19.3 I (2): <;. Mat,,,. 1 July 1978

(21). Max |o,",0i2ll: Ii. Matl.ru X I). I'xrraft. 10(8): 15.

Malh.-w X \. J. lou, I, ,,„„,. 1380 122): Mallm.,,1. 122(8):

L. P Matxrrxa. 25 Aug. 19.30 (12): Matxrrxa A I'katrl,-

enko. 12 JuK 1917(1); \. y\ VI. Vlayunoxa. 50<J| ih: VI.

. 27 J

1671) (3):

I (15); I 1(26)

l998(24);Medvjedrv,230

(22): L. 1. Mrdxrdrxa H al.. 26 Vlax 19.50 (12): A. Mrr-

hold. 087(181. Max 0.28 ,25): K. Mrin.-.l/.hag,-... 15 Max

1033 (22). 7 J,,,,,- 193.", (0); |{. VleKillr. 23 Apr. 1057

(23); VI. V Mrudiola. 5 JuK 1070 ,0a). JuK 1979 (Oa).

17 JuK 1980 ((.a); \. Mrndora. X J. \;i-, ,,n. . -II.,-. o2(,2

(21): A. M.-n.lora rt al.. 5108 (21); V. L. Vlrmtsk,,. 25

Jim.- 1971 (21). 6 \ug. 1982 (21): M.-nilskij H al.. 21

JuK 198,0, 19a), 7Au -"
) (2.3): (

•i2i:

(2 1). .

1970 (21): A. Monaslrrio.

1015 (21): L. Montril. 2 JuK I0|(, (15); (7 Montsrrtat. I

\ug. 1087(25,: p. M.msrrral. Io.|„„, 19.58 (23 1. 7 W.
19.58, (15). I Aug. I9(,7 (1.5); P. X J. M. Vloulsrrrat. II

Aug. 1967 (15): P. Moulsrrrat. J. VI. Moutsrrral & L. Vil-

la.. 3 JuK 1978 (231: I'. \l..uls.-rral x\' L. Villar. 7 July

1980(23): P. M„MlM-r.alrlal..20 Vug. 1 99
1 (23.. lOjulx

1003 (15). Aug. 1003 (15); II. K. Moorr. 7296 (22):

VI, „,,. 1856 (2 1): Vl,„,,„. Vlu.al. PalalloX Sau.hr/ Prd-

raja, 882/96(15); VI,,.,-,.,. Vl,„ ; ,l ,K -„,.!„/ Pr,!,,,,,,. 196/

ulx 1982 (61,). 25 Max 1981 (21). 15 July 1985 (6a); I

W>, June 1786 (24); V. Nekrasova. 2 July 1911 ( 1 );
i

5 (22): VV. L. Nrl.urs.

K. I. Nx.inidx. 28 Aug. 1911 (2). 29 J„K 1929 (2); M.

Vdrggor. 175 10 (201. I90.-.7 (2.5). 1008., (22). 10525

(22). 10700(22). Ii. \|.i, 1976 (22i: I Nxrnau. \pr. 1311

(22).

I. ObrrlnlM,.. 73 (1.5). 8 JuK 1 86 I ,2). 30 JuK 186.5

(14). 19 JuK 18,67 (,'!). 21 JuK I8i,8 ,8l. 30 J,„„ 1 8l.O

(2). 2 Vug. 1872 (Hi. 28 JuK 1871 111): I.. Obcrurdn.
5817 (15). .50.35 (2); IL X I.. ( )l„.ru,,lrr. 0107 (8); A.

Oborux. 12 Aug. 1878, (2): II. ( ),akx,„M. 2310 (II): V.
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VI n I';,; ( 22i: I

-...

1851- (9). JuK 1
1!.",

I I'M. 5

ton, 28 (18); R. Ovch innikov

ii. 20 Jim.- 18,61 (I'M,): CI,.

May 1901 (17),H. Pabot,

Apr. 1909 (17): .1. Pa.llol. 227')'. 2 1 Mas 1859 (23): I'.i-

ja.-.in. 08,3 (21): Palaci... Carrillu K Icon,. 5 Jills 1997

(Or): I'. Palez.eux. I Aug. IJ',98(9|; I. \. Palibin. 5 June

1908 |!!|. 7 \u--. 1908 (1.11: \. Pallares, 15 Apr. 1990

I2H..I..K I99| ||;„. Max I99(,i2ll: Vs. Pankni... 2 I Mas

1
>:,.. i2.i):. I. Paiilnc.ek. Mas 1808, (17). 8 Apr. I<)0(,(17):

J. Papp. 25 Apr. |9|oi22l: I). Parana,,. 7 June 1000 |5):

M Pai 18 v,,,,,,,
.

;
'aria

lore. 18 Apr. 18,, I'M 1' .i |. I! ,0 (2l: l'a.^.,1

Camlmaison. 31 Mas 18'2 (22,): Y I.. Pastu-I.ns. 20 \pr.

1025 (22): S. Palm,,. I nl.e-Kcliesama & Yalen. -ia. 27

Mas I'X'O I0.ll: I'alrin. 1780 (1): Patzak. Sep. 1955 (2)

(7): 'C Pari. 2380 (21). 27 July 1900 (6c); A. Pavai. 1875

(17). 187V (9,: \. \. I'.avlox. nO I (12): \. Pasol. 1855 il.5i:

S. Peker, 1178 (22); C. Pellanda. 10 Mav 1915 (9); A.

IVnas & M. K. Garcia. 31 Mar. 198,5 (24): A. IVnas. M.

K. GarofacK I.. Ilerrero. 3 Mas 1987 (24); K. Penkus skas a

X I. KraM.ulH.Kn. 1 JuK 1001 Mi: M \ P. ....... -i-., 11

(0). 25 (9). 30 (0). II (9): J. I.. Perez Cliiseano. 1 June

1971 (21): Tx. Perez. A. Salazar X P. Urrulia. 20 JuK

1991 (Oa): C. Perez Morales. 27 ,|ul\ 198,8 |(>l,l: I'.-r.v

Morales et al.. II JuK 1002 (6,1): V. Perrier. 18,10 (23):

C. Persson. 5 \ug. 1031 (12): II. Pesmen. 727 (22): II.

lVsn.en & A. Ciinc 2215 l22): S. IVtmsir, 22 7(.

23 10,221. \pi. 8182(22). \pr. 1 8,85 I I 7 1. \pr. 1887 ,22i.

Jour 1887 (2): V. IVlzi. 193 (2): \. V. IV/.ni.-li.-.iU. 108

(12): T. P.chlcr. 81 (22). 21 Aug. 1801 (15). \„,. 1801

(0). J,„„. 18,72 (Oi. J„K 18,72, (25). Juno 1874 (22), July

187 1 (25). \pr. 1870(22). I 8,78 I I 1 1. Mas 18,00 CM. JuK

I8<>2 (1 1): C. Pinard. 1813 (22): Pirker. Rosl K Kl.-is.-I.er.

515 |2|: C.J. I'ilanl. JuK 1900(15): K. Pobe.lunus a. 15

I 121. ',!<)( 12) II I .11 I, < I'M I',, ,,,,„,. Mas 1870

(2 1): \. Pulalschek. JuK I 9<>9 (2). Mas 1981 (23); \.

V. I'olo liij. 18, JuK 1947 (I): O. I'ol.n.i... .".(./
1 70 MK.i.

5532 (22). (,23,8 (12). 8,208 12). 11033(22). 1505 1 (25i.

150 10 (22). 18, \p, l"5(, (22): (I. Pol.min. \\. K. Sskes

(Ih. Uau. sK K.,sl. 5057a (<>): A. Rau, c, I S i-Ii.m.l-.

21355(1 I): K. II. lie, lunger. 1701 ( I 5). 522 1 I 1 5). 17881

(2), 20984 (9), 22674 (22), 23159 (22). 58708 CM. 31337

(22); K. II. & K Re-lunger, 851 (22). 00 1 (22). 3,128 (2).

5701 (22). 3927 (22). 8,758(22). 10735 (2). 25 JuK 1028

IH): K. II. Reeliinge. K Selielfer. 711 (9). 1307 (9); I..

Re.-hing.-r. 2377 (15): A. Regel. 080 (12). 19 JuK 1877

(12). 20 Aug. 1877(12). II Sep. 1877(12). 19 June 1878,

(12). 20 J,,,..- 1878 (12), 22 June 1878 ( 12). 2 1 JuK 18,78

(12). 1 June 1870(12). I I June 18,70 I 12). 15 June 18,70

(12), 10 June 1870(12): C. Hey I. I June 1 96 1 (22). 10

|,,„e |9.,| .22): J. I!. U.-i.l. <> N-p. 18.8,3 (IH): Reiter. 10

\n». 1935 (Hi: J. IK ../. 18,989 (20): Ken/ et al.. II July

1971 (II); Reqrnen. 250 : I Redman. 1878(11): I!.

Retz, 46062 (24), 67.398 (24), H99H5 (24), 17 JuK 1856

(12); K. Keverehon. K. Aug. 1872(15). 18, JuK 18,78 (MM.

25 JuK 1878(15). 28 \uu. 18,78, I KM. 21 JuK 188.3; 111;,

22 June 18H6 (23). June 1898 (21): \. \. Ib-senlati,,. 2(,

I11K 1912 (I): \1. Revmond. 27 JuK 1931 (12); II. II.

Rid,. I 0,5(18): \. li.chler. 520(171.2772(1). Mas 1872

(17). 13 Mas 1900(17). 25 June 1900(2). 12 Mas 1902

(9). 15 Mas 1907 (17). .11 JuK l«>08 I'M. I I JuK I'M)')

((.al. 22 Vug. 108,3 !(„.. K. I!,,.,. \. Kualdez K I'. Rom-

ero. 17 July 1985 (6a); (7. Rip... 21 (22l. 70 («)). 130 («>).

8 JuK 18,70 (15). Mas 1873 (17). 12 JuK 1886 (<)): S.

R.sas Co.las. 15 Mas I 92 I (21). 18 Mas 1911 (21). 50

,\ I. \

1950 (

.18). 101 1

-_'
, :.,

; . I , , 1 I \ ! - hull " -p. I
<<2

. I'M-.

P. Porta. JuK 1911 (15). Aug. 1858 ( 15). 27 June 18,67

(151. JuK 18,8,') I'M. Vug. 18,03, (15): P. Porta X C. Kilo.

0,0 (2 1). 257 (21). 3,10 P.M. 2') Mas 1895 (9); Pusl. 12

Aug. 1893 (22); G. N. Potanin, 1HH4-H5 (3). 25 JuK 188 ,

(26). 6 Aug. 1883 (26). 21 June 18,0.3 |.3l: l\,|a,k„sa.

Ru/heiii. ,K SI.M.ki... 21 JuK 1010 (2i: V. K. Pratt. 570

(261: IVrisMnan... 31 Mas 188,0 (2): 0. Prem X R. \ogt

5020(2): V. Pre, in. 13 Aug. I9I.5-I 15): Pre-oll. 183,0.1)

,22): Pr.-s.-..ll-l)oc.e. I 9 | . , (18): M. P. Price. 1910(1); W,

R. Price. 492 (22): I.. Prilipko. 19 June 193,2 (21): I.

Pnl.pk,, s\ I. Gars. 17 JuK 193,1 (21 I. I Vug. 19.31 (II):

K. Pritzel. JuK 1927 (8): \. VI. Przevalski. 101 (12). 333

(26). 7 JuK 18,77 (12): M. I. IWh./.ks. 16 JuK l«X)8

1 12): I . Pue.il.-X C Perez Morales. 27 JuK 1 9; ;; j ;
() |

)i; J.

Puyfol, 4925 (2).

II. Ilaap. 25 Mas 1895 (9); K. I. Uacl.kos skaj;. sK \. I.

(„„l,os. 1 Sep. 19 19 (2): C. Ra.llc. 10 (19a). 112 (21).

1 19(21). 100 (19a): 15. Rainha. 1017(2 1);.). Raiii-l><,|lom.

1918 122): \. RaMellc. 10 Mas 1003 (25); Ran-. 18(,1

1 1 July 1971 (6d): S. Rivas Martfnez. 25 Aug. 1957 (6a),

25 July 1958 (6c), 13 July 1965 (15) , 1 June 1975 (24).

21 Aug. 1978 (6a); Rivas Martfnez. f

11 JuK 1973 (6a); S. Rivas Martinez & J. Izco, 25 Aug.

1967 (6c); S. Rivas Martfnez, M. Lad lero & M. Mayor, 1

June 1966 (24); S. Rivas Martinez. C* K. Valdes Rermejo.

IJuly 1965(15), 13

JuK 1977 (6(1). 16 June 1981 (6(1). 5
.
luK 1982 (6a) (21).

20 JuK 1989 (6.4: .1. Risera. 25 Apr. 1978(24): A. R.,a.

22 hint- 0)87 (6a): \. 1. Rol.orossski. 205 (12): J. K U,„-k.

9681 (5). 9717 (2.,). 9989 ,3,|. 12192 (18,). 12589 ,1.5).

!(,.,(,(, (2(.|. 1
(.8,8,1

.. Rodin, 1231 (12);

une 1997 (6d); Rog-

Vug. 1912 (9), June

4871 (12); Ron.er,

30 May 1836 (9). June 1892 (9); C. Romero, July 1976
29 JuK 1892 (21.8

JuK I9I8(8).20 Ma, PCI .9,21 JuK 1980(2). 21 JuK

19.30 (2): R. J. Rusliesilz. 11 June 1908 (12). 27 June

1908 ,121. 7 Julv 1908 (12), 9 July 1908 (12), 1 Aug.

1908 (12), 3 July 1909 (12); H. Ross,

,

luK 1888(22). Mas

1901 (22), June 1901 (22); S. Rossi 8 i A. Malla.lra. Aug.

1890 (8) (15); W. Rossler, 8 (2); K. Roslan. 18,50 18). JuK

18,60 (15): J. Rothlisherger. 29 July 1978 (9), 17 Apr.

1979(22): V\. Rotl.maler, 8 Aug. 1933 ((xl); W. Rolhmaler

& A. P. Silva, 15813(21): Rotkv. JuK 1885(15);Rotten-

bach, 23 May 1H94 (23); IV Roux & 1 Jlanc, 28 July 1899

(15); G. Rouy, 24 July 1H74 (2), 14 Mj

1H79 (24); C. Royer, July 1H74 (2); 1

Sep. 1986(8): Rosl. HempelA Riehte

Royl & Ketelhut, 4 Sep. 19H7 (15); R, ayl & Schiers, 1982



i Botanical Garden

).n i.'m .,ii

(22). 7 June I9|9<25):<;. Samuel-,,,,,. 21 Max 1 955 i" "i. Cdi. <>,; 55a ,

20 Apr. 1953 (22): C. Samuckso,, K A. Zander. 22 \,„. sn X Kuril,,

1951 ,22): 1). Sanch.v-Mala. '» .Inn.- 1981 (21). Julx 1981 If. ll9al. 82-

(6a). 9 July |989 ((,,!: 1). sa.i, he/ Mala. N |, ilOT -«. X 1). clkma. 187
(

Ml). 17.li.nr 1010(1). | .\ up.

Mulx 1872(9); II. Smith. .{270

58,80 (2(.i. 1 k',78 1210. ii 17:5

I (21): \. I). Socalskx. 7(.. (12).

(10): Sommier K l.ev.cr. 700

nr I 'W4( 6, I ): k S, >,-er. 8 1-11 -5

I99lli22,..|uk 1960(9): F.Sir-

Kelmunle. 20 Max |982 H„ i: >„„!„/ I'e.l.aja. 21 \,,r.

1992 i2h: s ;lll rli,v I
'«

, 1

1

.
i

, . , X I ,, , l?„n. 226/96 (24),

598I./96 (6(1); Y V Samhvilh. 575715 (2.1). 7.5 10 ,,,|„.

:x»;:i (., a), i:; \l,u 1955 12 h. 30 June 10.55 (25c \. s a -

|H.slmikov. lO.I, 1902(12). :«I Jii,,«- 1002(12!. Ojulv

MH2M2I. 22.1mm.' |0|5
, 12). 15 Julx I'M:? 1 12). I 1 \u-.

102.5 (I I: \. Sapushuikux K Shishki,,. 15. Ink |0|2ll2):

\.N,p„sl„„Ux X T. I,,p,,l,i„xa. 7 .Ink |9|5 , 12): k Sap-

|»« & K. K kalian,,. ') \n». I"52 U5): S. Sanlincn.. 5

ton. Sxkes,

I Nil: II Sle

l.'!.",7 .III. .

I'"><) ,(, ;l |. 12 July 1990 « I Julx I

(«-). 2:; \,,,. 1
99,1 „„.). 21 June l»9| „,,„.

y 1991 (6c), 19 July |99| (6a). 25 July 1990 (6c).

ly 1991 (6a); E. M. Saunders. June 1915 (18): I).

. 071 (II): I). Saute. X A. IVaunsteiner. May 1836
ichafferer, 16 Aug. 1890 (8); K. Scheer, 5 May 1918

A. H. Schelkoxnikox. 20 June OHM) (21). 15 Juh

ngctal

!(0);(

1881 (17). 20 Apr. 1882(17). 10 Ma. I.'M

liz A J. Uriuuet. 2 Max 1880(17): II. Sterl

28 \,.r. 1885 (OkNcncek. Julx I <>0 I ||5l.Ju

17 A..};. 1880 (15); II.Ncxcs. 5<;

(26): J. I.. Stewart. 1755 (18); Ii. |{. Sleua

5597,151.0851 .18). 10570,18,. 12958(12
20755 ,I2|. 21559a ,l;;i. 21859 iI2i. 2515
A I. I>. Slexxarl. l778,Ofl8i:Nexxa,l.<>27/k,

702.. o .221. 17 Max 1987 (22): I. I. Stra,

I'M I ,2);T. Strauss. June 1808(20): V. St.il

Kara \1,„/a. 15 J„k 1<»27 ,l"al. 9 \„u. |«)2.", (21). K, 18.8,9 ,221. |7 \
|

„. |;;-,5,9). 1.', Max 189.-, ,9,. Max 18,9 1

\u.t;. I"28 (Ml ||Oal; C. N-I.e,,,^. 50 June 1885 1251. (17). 19 Max 1895(22). 9 Max 189.,, | 7). \, li; . 18,'K, (2i.

10 Julx 1887 i25 i; \. Scl..-.lel. J„K 1881) ,8). 28 JuK II Max 18,98 (22). 1 1 Max 1899 ,22). 5 \„,. 18,99 ,2|.

1895 ,8): Y Sehestunm. 1157 (22.: Ii. Sdnx likiu. 26 II" \„». 18,99 (21. 12 Mil'. 1899 ,2l 29 Max 19(10 ,|7,.

Max 1912 (12). 7 June |9|2 (12). 2 \pr. 1917 (22). (. U.9 1 r>- W- l"05 12). July 1909 ,2|. Max |9|0
Julx 1919(1%). 1 J„lx 1920 II II: It. Shishkin K C.Sum-
nexic/. 21 June 1051 ,1): Scl,l.,„„lu,al. 59,

, J ,;„.
|

;;;,.-, N.'id Hui- ,',„ Mnllc' 29 NT ,

"',"'",,,
1 x'l-.i'm.'

(I8,|; K Sclmnd. 158(12). 59};9,||,:C. k. Schneider. II cola... I0l40|2); Slrid et al.. 18182(9). 18205(9). 188,62

(9). 5(H) (17); C. k. Schneider. X Hc-ma.,,,. 881 (2): J. (21. 19510 (2): 1. Slrnpms,,. 25 .|„„c I9|5 ill: Nul,h,„-
SeliMC.Icr. 22 Max 1 929 (I7l: Schncller. 25 June 1859 dnrl. 1818 ih: 1 5 Nuekenl.e, ». 29 J„ Me 1 9 1 2 1 1 9al: Stud.

(17): II. Schol/ x 1' Il„.,,k„. 9;;;; ,21); \1. Nh.che,. 10 I.iol. k'henu-lra,.. 527 (15). (,8, l<«7" |2|: Suka.Vx. IJas-

\uti- I'MI ,81: II. Sel„e,,L 5 \„». 1925 (15); K Sh„h- sa.lina X l!n/shcx. I(,0(, , 1 ,; \. S. Summerhaxo. 2055

Jnlx 189] ,2i: |{. Sch.il/. 9 Max I 89 I (25). |9J„| N | 8,9
I

(21. 27 Julx 18,99 ,M). 51 Julx 1899 (II). I \„, |f!<>9

(9|. ,,J„k 1902 ,25l: I!. X I). S.-I...I/. 18 Max 189.5 (9,.

1968 (25); Schur.' Julx 185" ,2i. 27 \luk
'

Kk.o' ,.,, ''u.

Schxxa,/.9l2l22l:N-hu.„v,-,.28, \,„. I 8 18 |9, :
s,.| iu , „||-

lepa. 1778,9 ,(,a): A. S.-»„ra Zul.i/am-la. 12525 (l.al.

12529 ((,a). 12527 (9ai. 22..5I |6al. 16 Max 1970 (21).

10 J...,,' 1990(21). 10 \,„. |'X,| ,21). 8, June |9(,7 ,21).

25 Apr. 1970 (2 1): S, ,dl. 21): N„|lil/. 55 (19a); H.

Srlmn.an. 55 |9|. 105 )9, : Semllnei. 501 ,9|. 502 ,2l: I.

Sen,,,-,,. 1975(I5).59(,8(2). I 155 ( 15). 5 Aug. 191? (15).

Max 191,1.251. 1
\„u. 1916(15). 10 \, lf !. 1916(151.27

Julx 1951 (15); K Seine,, X khas. \<HU> ,21); M Srrim.

17 S (22); J. \.Scsc. 7 Julx 1992(25): J. A. Sesc et al..

l-.l"lx 1987(1.9: Sl.a.il. 22 ; I', \. Sl.alakell,, a , X
I •;. kiH.irum. 17 \uu. 1957 I I2i. (,. Shciill. 7 195,12).

Shuokuxa. (. Max 1918,(17): II. S|„,|/. 19 Max 197 1 (25):

T. M. Sluvslha. 5165 ,18,,. 51,' 8l: Nam.. 5899
. | | I:

s„lcl,ulh.„„. 15 ,9|; 1. (.. N,.|„.r. 85 (15): V\. Siehc 118

(221. 1895 ,22): k J. Silxa I'ando et al.. 159! (6d): I..

Simkmirs. 20 \,„. I875(22,.9 \„„. 1 8,88 (5): S,„„„,kai.

1816(5): I'. Sinirn.s. 80,22). |9 ( ,,22).211 (22). II 1(2).

751 ,21. 755 ,9,. 882 ,22). 58 11 (22). 5902 ,22l. 5995

,22). ,529,221. 7175 ,|9 : ,l: I'. S,„tc„is X J. 8or,,„„illcr.

17 Max 1891 (22): \\. Made... 9/1/17,1 ,2). 9/1/152 |9 1: J.

(251. 5518 (2): \. S. Summchax,- X l> I. Hunt. 576
(25); \. Susanna. 776(21): J. Su/a. II Julx 1925 (2): J

T. Sxme. (.55 (23). (,51 i2li: V.-pli^li. (, Max 188. ,17)

tan. I June 1988, (21): J. lamemshian X \\. Male,-,. 5.1

Julx 1951 ,12): la,-,,,,,,. 12 JuK 18,57(2): A. latli. 51 7

1

(McTausch. \|,r. 18,65(17):.!. A. laus.her. 27 Max 18,75

(17); C. k Tel.l.utt. 15 Max 1957 (25); II. (7 Tedd. 1648

(22): N. I. T,-...no<-x. 125 (1): T. A. Tc^all. 278 ,22).

Icnneh. 8, Mi,;. 1<X,8 ,11). 21 June 197)) (20). 20 Julx

1071 (10a): Tench. Mous.ax i X Hal.il.i. 29 June 1978

.Ml:Te.raeeia„„.JuK I 87 I <9|; ( .. < .. 1 1. Thed,,.iu>. \u,.

. (9). 525

. linn

I "22

I il8i.

the,'. 4264 (15): V. S. Tilov. \l

1910,1). 1 J„K 1911 ,12): \. I. Tkalchenkn. 182 1 12): C.

lohex. 1 (22). 579 ,22). 579 \ (22,. I 18,1 25,,5 5

,22): r,„la,„. 557(22); A. I. 4,.l,n.,c,-x. II) JuK I "6 I ,2l:

M. To,,,;,. 7 June 1967 (17): k. I',,,,.. 518,21. (9): S. T„|,ali.

25 Aiif.. 1957(9,. 8, Julx 195,8 |9|: \ . T.,,.,1,. 8, .|„|x 1885

(2). 20 June 1887 ,22): V I,,,,,!/ X Jahn. 20
. Inn,- 1887

,22,. J„U 1889 ,22): Inr^. 21 Max 180 1 (25): luulon.

Julx 1887 (15). (, Aug. 1887 (15). 20 Apr. 1902 (25). 1



June 1902 (23). 21 July 1902 (0,. .".(I JuK 1002 (15.. 22

J„K MX).', i i:,i. 1.'. \ug. 1005(15). 80 July 1907(15). 15

J„K l'M2
I

I:.): ( " Iovmis. i.l ;; I •) <l 21, 12)

•>2/57 I (15). 01/52 (2). I Junr 1052 (2:5). 25 Max 1053

(23). 18 June |057<25i:W. Kan/M-hrl. I2julv 1900(12):

<;. lYeiler. June 1,378(11). 13 Julx 1873(8). \„g. 1882

(11). 3 Julv 1888(14). 21 JuK 1890 (1 1). I.', Jul, 180,,

(I 1). 30 June 1000 (1 1); A. \\ . JYctlievvx, May 1932 (23).

Max l«)37 (23): \\. C. Tivvrlv,.,,, I Max 1810 (2 1); I.. C.

IYcxiranu>. 18,25 (I 1 1: \\. I'. Im.h ki|. 1 I June MM2 ( I I.

23 June 1912 (I): \. Tsvelex * S. Cherepanox. 1032

(l<)a): \. I. Jugarinnx. I 7 Junr 1012 ill: luluman. 1(. I I I:

I'urc/a.iinox. 1828 (I). I83(, (I): (,. luresso... 8181 ( 1 ):

Tin-land. 31 I (22): J. lu/son. 23 JuK 1011 (5); V IVan-

zerling, 2015 (1).

J. I llepitscl,. 88, (8). Julx I 80 I |ii, : I' VI. I nl.e-Kche-

barria, 228 (24). I Julv 1085 io,,i. 30 June 1087 (23): I'

ValdL, Demetrio & Pavon. 14 May 1969 (21): K. Yal-

des Berme,o H al.. 1233 (Odi: K. \aldrs |{.-rin.-j(. el al..

5812 (Or): \. \al.lrs IJ.-rnirj... 21 JuK 1072 (Od): <). \al-

.•nlrnr. 28 JuK 1020 (8): \all,n. 20 May 101 I (23): K.

Yalo... 3(15): K. \andas. Aug. I8,0| (5l. Sr,, I8,0| .15,:

(.. \andn, Knglirn. 18, Aug. 1075 (15): I', \a,ga~. 2151

(2 1): \. \a>ak. 20 Max 1078 (22). 8, Oct. 107 1 (21).

(Id. 1071(21). 1.3 Julv 1075 (21). 27 JuK 1075 (10a). I

JuK 1082 (21): \. \a;ak xK C. Ksx a,.d/l,ia. 22 JuK 1070

(II). 24 JuK 1070 (II): \. \a>ak K \. Zlal.nl 28. O.r.

1071 (12): (i. ».. K G. & J. Yasronrellos. 78,7, (2 1): V
V YimIm-x. 15 \la\ 102,0 i22l: S. Ymlin. 22, Max 1051

123): N.-itch. JuK 1012(1 1): A. Yrlasro. Apr. 1077(2 1).

I, |o: ,21) \1 \ 1 'l;ix I al 7571 (full I! \mIhI.27

\nu. 1870 (1.5): \r-rKkx. 1802 (17): J. \rllrr. 30 Junr

|0|(,,2l. I I Junr 1051 (2). Junr 1052 (2): K. \rllr. lial !.

18 Junr I8.'>8 i'),: C. \„„,m,. 22 -\pr. 1008, (21). Max

1012 (21). \ug. 1012 (6a). Junr 1010(21). 5 Max 1018,

(21). 18 June 1018 (21). 5 Junr 1 054 (2 1 ); ( i. \ irios., «X

!'. IJrllran. \nu. I '» I 2 (6a): S. N. \ idrina. 3 Julx 1071 (1);

I. Vigo «X I., \illar. 5 \ug. 1071 (2): I., Yillar. II Max

1071 (21). 23 JuK 1075(15). Junr 1080 (23 i: I.. \,lla,

K 1). (iomiv.. 17 Aug. 1081 (15): K. \iollraii. 25 \,,i

1807 (24): J. \ixant. II Max l<»70 (21): li. \„gl. .-,200

(21). 2,521 (21). 5502 (On. 50( 5): I!. V.gt K C. <)!.-

-
(22). 13012 (22). I 1039 (9): K. V<

,
185

. 5 JuK 1001 (2). 10

V. Volkova. Ivanina, Kgoroxa X Matsen-

5); E. A. Vnlknvn rt al.. 7270(12): N.J.

Ymol.iex & H. Y klnpnlnv. 1000(21): Vral.rlx,. II Max

1807 (17). 10 Max 1870 (17): Yukutinoyir. 17 Max 1871

i2l 20 Max 1880 (2). 20 Max 1880 (2). 23 June 1880 (2),

Junr 1807 (2): Yulpius. 26 July 1849(8).

(,. Wagrnit/. 730 (15): J. Wagner. 70 (2). 77 |0,. 2 1

June 1897 (1): W. I ,
I'' I (22i I Wall 25

133 (22). 24/535 (22); Wallace. 1918 (22); H. c* K. Walter.

2,12 (22). (.11 (2.5). 27 July 1067 (2). 28 JuK 1007 (2):

II. Walter. K. Wallr, K ( . I!,h, ,. 1.501 (22). 4693 (22);

Wal/. 25 Junr 1000 (0). 30 Junr 1000 (5): C. W. Wang.

(,|00;, i2,i; (,. II Wang. 0||(,| ( I 5): W. Wangerm. 15770

(15); (i. L. Wel.sler K J. Sack. 5715 (18): W. Wrrk. 22

Ana. 1801 (15): Weddell, JuK 1840 (23); II. Weigold.

MM I (2(21: Wclcr. I Au-. 1050 ( I 2): Welxvilsch. Apr. 1810

121): I:. Werdeiinann X I), Mexrr. 20 (8l. 155 (O). 181

(llCWhitlall. Ana. 1803 (22): K J. W id.ler. 20 Vug. 1025

(7). Sep. 1025 (7). I Aug. 1020 (7). 20 July 1928 (15).

19 Aug. 1928 (7). 21 Aug. 1050 (7). 28 Aug. 1050 | , ).

I6.li.lx IOI7(l5|:Wier/l»irki. 10.52 (0). 2 I 55 (2 1. 12 Max

1812, |0); J. Wiol.ai.er. 28 JuK 180 1 I I l|:C. Wigrain. 15

(Mil: W.lan.lrr. JuK 18,71 (25|: Iv Wllr/rk. 15 Max |0|0

(25). 10 Max 1010 i23i. 27 JuK MMI (0). 51 JuK 1911

(1.5). 22 JuK 1928 (15): J. J. K K. Wilde. 1020 (22.:

Willing. 2896 (22). 3281 (22). 3515 (22). 3820 (22). 4832

I0|. (,881 (2). 7051 .2). 7071 (2). 8505 :22i. 8,2,7(2 i22i.

0102 (22). 'M2..(0). 0217(221. '»5(,(,(0).<)(,l I (0). 0885

I'M. 108,8,1 (21. I 1102 (0). I 12,05 (2). I 13 13 (0). 11772

.22.. I 1818 (22). I20O2 (22). 121 17 (22.. 1 27:;2 i22i.

15577 26. 12875 (22). I 1100 (22). I 1150 (22). 11510

(22l. 11441 (22). 11005 (0). 11712 (22). I I8'«8 i22i.

15139 (22), 15152 (9), 15640 (22). 171 II |0|. l75o., (<)..

22806 (22), 25151 (22). 20155 (22). 2060 1 t22l. 200(,0

(22), 29732 (22). 30047 (22), 33124 (22). 33327 (22).

31.500 (22): Willkn.nm. 1116 (21): K. II. Wil 58,70

(26,: Wmime- 1857 (2i: Wiiil... 107/5270 (8). 10 Aug.

1802 I'M: \\„|nr„.
I Junr 1857(25). 51 Max L895 (23);

T. \\.snirxxski.802(2l): Witlr.JuK MM;', (l., !: 12 Wining.

2,0/7 885 (III: Wiltmann, 294 (19a); J

.17):

1005
(

1887 (24). 2

Wood,

uly 190.5 (H

I (25):.

I

JuK 1061 (

i. I ..... !;:' ';
.

JuK 18,75 (15), July 1882 (15), July 1885(15). \„,. 1885

(8). lulx 182,7(1 I) (15). \ug. 18,87 (8,). T. W...1,,,. 07 18/

1

(15). 15 Julx 1050(15). 22 Aug. 1059 (2): Wright. 25 July

I8O8 (|5i: W. Wrol.loxvua rt al.. JuK 10.52 (81; J. W.

Wxalt. 28 ( I 1). 15 (21. 50 (1 1). 50 ,1.5). 00 (2i. 00 ,2). 80

(14), 114(15), 124 (15). 291 (2).

Xalard. 182(15), 1821 (15).

Y I. ViknlimaK 8. V liudrnskaxa.21 \ug. I0I2(I):

\. K S. Vaxlasi. (.15 (22): M. Yu,„. 71/11 (22): Wrn.
JuK 1855 ((,a|. 25 Julx 1858 (Oa): T. T. Yii. 7015 (26).

12157 (3). 12732 (20). 128,71 (2(,i. 11502, .2(,i. lo25(,

(2... J2208,3i: \. \. Y,,u,l.,x. 10071 (12). 15101 (12).

I. I. /aikunnikuxa. 18 Julx 107 1 (10a). 12 Aug. 1077

12): M.Zamlii. I 7 Junr 1 02,2, |0 !: ... /nlrln.eje,. 10 Max

1025 (22); 0. Zedelmejer el al., 9 Vug. L928 (19a); Zeh-

Junr 1010 ,2,. 21 JuK 102,0 ,2,: W. Znxits. 1820 (21). 7

May 1830 (22).


